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M“. and more important fabricators, who regularly specify Murex electrodes to 
obtain superior welds, are discovering there are extra dividends when M & T 
accessories are on the job too. 


Top quality M & T holders, helmets, shields, connectors, cleaning tools, protective 
clothing and other essentials in the line are worthy teammates of Murex with proved 


performance records. Together they provide improved, safer, more economical, speedier 
welding. 


Write for literature describing M & T are welding accessories in detail. 
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METAL & THERMIT CORPORATION 
120 Broadway, New York 5, N. Y. 
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OBART 


300 Ampere D. C. Gas- 
l. cline Engine Driven 
Arc Welder 


“Build Your Own” 
* Welding Generator 
with Auxiliary Power 


» Weldmobile, a Self-Propelled 
P* 300 Ampere Arc Welder 


Welder 


A-C Industrial Type 
Transformer Arc 


‘ep your welding opera- 
's happy by supplying 
hem with Hobart Arc 
elding Electrodes. Weld- 
's like their uniform qual- 
¥ for making consistently 
ood welds. 
ave fo worry about the 
tality of their welds with 
obart's, they know what 
ey will do. 


“Build Your Own” D-C 
* Welding Generator 


“one of the world’s largest builders of arc welders” 


3 D-C-A-C Welder-Generator 


* Combination 


“Build Your Own'’’ A-C 
* Welding and A-C Power 
Generator 


9 Gas Engine Drive 

* A-C Arc Welder 
and A-C Power Unit 
Combination 


Arc Welder 


D-C Electric Drive 


For maximum production welding at the lowest 
possible operating cost . . . try a Hobart welder 
that is designed to meet your welding require- 
ments. It is right to assume that all arc welders 


etter Welds with will weld, but it is wrong to assume that one type 


of welder will handle every welding application 


obart Electrodes and give you maximum production and lower 


They never 


Pocket 


costs on every job. That's why you should deter- 
mine your major welding requirements first . . . 


then compare the recommended Hobart welder 


against all others for performance, speed, endur- 
ance and operating cost. Hobart builds the world’s 
most complete line of arc welders— job rated. 
Return coupon for COMPLETE LINE CATALOG! 


It’s Better 


tad  @ ] BA RT WE L DE QS to have bought a HOBART 


than wish you had 


4 HOBART BROTHERS COMPANY, BOX Wd-78, TROY, OHIO 
Valuable Vest 


Please send me complete information on the Hobart Arc Welders Checked and also send 


Get your copy 
TODAY, FIRM 
check and re-§ 


turn coupon. ADDRESS 


Welding FREE BOOKS CHECKED, without obligation__1 2 3 a 6 7 89 

Guide Complete Line Arc Welder Catalog____.___.___.Weldor's Vest Pocket Guide a 
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—[Welding and Low-Temperature Brazing 
of Air Conditioning and 
Refrigeration Parts 


By Ward Swarthoutt 


ow 
a 


wan 


Introduction 


OR two very outstanding reasons the employment 

of acetylene gas is essential to fabrication technique 

throughout many phases of production in the air- 
conditioning and refrigeration industry. The character 
of the materials used—piping, tubing, coils and others— 
is such that fitting, closure, jointing, mounting and other 
major operations can be more efficiently accomplished by 
oxyacetylene applications than by other methods avail- 
able. Further, the usually intricate design and arrange- 
ment of many of the parts and equipment produced lend 
themselves much more satisfactorily to oxyacetylene 
than to other fabrication techniques. 

It is but natural, therefore, that an organization 
already engaged in working with such materials, and 
specializing in welding, brazing, soldering, cutting and 
other oxyacetylene fabrication methods would be drawn 
into air-conditioning and refrigeration equipment manu- 
facture early in the development of this new and rapidly 
growing industry. 


* Paper presented before the 50th Anniversary Convention of the Inter- 
national Acetylene Association, Detroit, Mich., May 3—4, 1948. 
1 Process Engineer, Acme Industries, Inc., Jackson, Mich. 


Fig. 1—The Start of Coil Winding for a Freon Shell and Coil} 
Condenser 


The end of the tubing is being silver-soldered into the header 
connection, using Easy-Flo, which melts at about 1175° F 


bee 


Fig. 2—At Beginning of the Coil, the Tubing Being Tacked 
to the Drum Support by Brazing, Using a Brazing Rod and 
Marvel Flux at a Temperature of 1600 to 1800° F. 


Typical of the industry's products to which oxyacety- 
lene applications are essential on a wide scale are welded 
pipe coils, air-conditioning coils, finned coils, Freon shell 
and coil condensers, ammonia and Freon shell and tube 
condensers, heat exchangers, oil separators, forced con- 
vection unit coolers, liquid receivers, water coolers and 
other allied products. 


Design Factors 


It is only in the last fifty years that man has learned 
how to devise methods of refrigeration and air condition- 
ing adequate to develop extremely low temperatures and 
maintain them under controlled conditions over a con- 
stant period. The rapidly growing demand for equip- 
ment of this type to implement modern industrial proc- 
esses has led to the development of a wide range of re- 
frigeration and air-conditioning methods, and many 
types of devices. 


511 


J 
° 
3 
tT 
586 


4 


Fig. 3—Tubing Being Tacked L “\ Same Manner at End of the 
in 


But, however diverse their design, all rely upon the 
fundamentals of heat exchange principles. The transfer 
of heat from a warm stream, either gaseous or liquid, to a 
countercurrent cold stream, and the repetition of this ex- 
change to reach the desired temperature levels, is a neces- 
sary fundamental in every refrigeration and air-condition- 
ing system. 

The devices for performing this exchange vary greatly 
in design, according to the intended use and the temper- 
ature levels required. But all such devices entail more or 
less intricate structures of tubing, piping or coils, many 
of them encased in shells to permit countercurrent flows 
under controlled conditions. 

Such structures involve innumerable fittings, closures 
and joints to which welding, brazing, soldering and cut- 
ting are indispensable fabrication processes. Welding 
and cutting are the primary operations in producing the 


Fig. 4—A Drawn Metal End Stamping for a Heat-Exchanger 
Being Cut with an Oxyacetylene Torch to Provide Opening for 
Sweat Fitting 
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Fig. 5—Sweat Fitting Being Silver-Soldered in Place in the End 
Stamping 


Easy Flo No. 36 is being used with Handy Flux, at about 1175°F, 


shells for housing such units and in adding the external 
connections. 

A further complication inherent to the internal design 
of heat transfer units is the requirement for a maximum 
area of contact between the stream in the tubes, pipes or 
coils, and the stream flowing countercurrent between 
them and the outer shell. ; 

Of many methods for achieving the maximum area of 
contact in as small and compact a unit as possible, a com- 
mon one involves the use of fins or other types of heat- 
conducting devices, the arrangement of which is also best 
adapted to oxyacetylene processes. 


Fig. 6—A Double-Exposure Photograph Showing Two Con- 
trasting Operations 


Fi 

The upper torch is welding an end plug of a condenser header, 
using */3-in. steel welding rod at 1800 to 2500° F. The lower I 
torch is being used to braze the end of a tubing coil into a header bei 
assembly, a '/;s-in. brazing rod being used at 1600 to 1800° F. vo 
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Gas Supply 


The oxygen supply used is of standard 99.5 per cent 
purity, and is provided by a battery of trailers installed 
outside the plant. An uninterrupted flow of oxygen is fed 
through the control station to a continuous pipe line in- 
stalled throughout the plant. 


The acetylene supply is furnished by two conventional 
type acety lene generators, separately housed near the out- 
door oxygen station. As the supply in one generator is 
exhausted, the other is switched into the plant pipe line, 
providing a constant supply at all times. 

To obviate the disadvantages of a pit for acetylene 
sludge disposal, we have devised a special trailer which is 
hooked up to the sludge outlet from the generators. 
When filled, the trailer is hooked to a truck for removal to 
a disposal area, where it is dumped. A screw-type 
pusher, similar in principal to a coke-pusher, is installed 
in the trailer for operation from the front end to speed up 

drainage of the sludge from the trailer. 


Fig. 7—Connecting Tubes Being Fitted and Tack-Welded 
Between a Finned Coil Assembly and Its Header Connection 


A '/\-in. steel rod is used at a temperature close to 2500° F. 


Fig. 8—One End of a Partially Completed Industrial Cooling 


Unit 


Return bends of the finned coils and two headers have already 
been welded in place. Open-end tubes extend through the end 
stanchion to provide for two additional headers yet to be assembled. 
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Fig. 9—A Gas-Welded Evaporative Condenser Pipe Coil Shows 
the Intricate Pipe-Bending Operation Involved in Such Equip- 
ment 


The ends of each tube have been welded to the header. 


Fig. 10—Header Connections Being Welded to One Type of 
Evaporative Condenser Coil, a. -In. Steel Rod at Close 
to 2500° F. 


Applications 


An account of all oxyacetylene applications to pro- 
duction methods in the air-conditioning and refrigeration 
industry would cover the gamut of oxyacetylene usages. 
Those here described are typical of the more interesting 
applications uniquely suited to production requirements 
of this industry. 

“Heat Pumps” are one of the newer developments in 
the air-conditioning field to the fabrication of which 
oxyacetylene methods are especially suited. They are 
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Fig. 11—Trimming the Nuts and the Bolt Ends from Tension 
Rods on an Evaporative Condenser Assembly, Using an Oxy- 
acetylene Cutting Torch 


designed to provide a transfer of heat from the earth to 
the surface during winter, and cold from the earth to the 
surface during summer, as a means of heating and cooling 
houses. 

A Freon shell and coil condenser forms the basic design 
‘of the heat pump. For its fabrication, a hollow drum 


Fig. 12—A Galvanized and Finished Evaporative Condenser 
Fitted Into Place on the Final Assembly 


The subassembly shown assembled in the base is a welded 
Freon receiver tank. 


Fig. 15 (Right)—An Automatic Oxyacetylene Cutting Torch in 
Process of Simultaneously Cutting and Beveling a 20-In. Pipe to 
Provide Shells for Condensers 


The torch remains fixed, while the pipe revolves at a controlled 
rate. The torch is attached to the jig by a movable standard. 
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Fig. 13--The Lower Section of a Large Evaporative Condenser 
Ready for Installation 


Fig. 14—The Upper, or Fan, Section of a Large Evaporative 
ndenser 


When installed, it will be assembled on top of the section 
shown in Fig. 13. 
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support is fitted into a jig (Fig. 1). Two strands of cop- 
per tubing, which is finned to provide larger contact sur- 
face, are silver-soldered to the header connection at the 
end of the drum, as shown in Fig. 1. For this operation, 
Easy-Flo No. 35 brazing alloy which melts at about 
1175° F. is used. 

When this joining is completed, the drum is slowly re- 
yolved on the jig to wind the tubing about the drum. 
At the beginning (Fig. 2) and at the end (Fig. 3) of this 
coiling operation, the tube is tacked to the surface of the 
dum. A brazing rod and Marvel Flux are used at a 
temperature of 1600 to 1800° F. 

The coiling operation completed, the remaining ends of 
the two strands of tubing are silver-soldered to the header 
at the other end of the drum. Easy-Flo alloy at about 
1175° F. is also used for this joining. 

Metal straps must then be applied lengthwise of the 

: coil to provide a support for the outside coil of the con- 
denser. This mounting is done by brazing each strap to 
the coil at four points. Brazing rod and Marvel Flux 
are used at temperatures of 1600 to 1800° F. The unit 


F is then ready for winding and fitting of the outer coil, 
which is of the same material and applied in a similar 
manner. The entire assembly is then ready for mount- 
ing within the shell. 
Typical of oxyacetylene applications to the production 
of shells for some types of refrigeration is the cutting 
operation illustrated in Fig. 4. In this case, the drawn 
metal end stamping for a heat exchanger is being cut with 
an oxyacetylene torch. 
Figure 5 shows sweat fittings being silver-soldered in 
place in the end stamping. For this operation, Easy-Flo Fig. 17—The Finished Tube Sheet End of a Condenser 
The tubes have been silver-soldered in place, and the face of 
the sheet has been treated with Heresite, a rust- and corrosion- 
proof material. 
| 
No. 36 brazing alloy is used with Handy Flux, at about 
1175° F. 
An interesting contrast between two different oxyacety- 
lene applications is illustrated in Fig. 6, which is the 
2 happy result of an accidental double exposure. The 
torch operation in the upper portion is the welding of an 
. end plug in a condenser header. For this work */32-in. 


steel welding rod is used at a temperature range of 1800 
to 2500° F. usually close to the higher figure. The work 
shown below it is the brazing of tubing into a header 
assembly, using '/,.-in. brazing rod at 1600 to 1800° F. 
In this case, the fins of the tubing are stamped from steel 
sheet and assembled on the tubing, rather than being 
processed as an integral part of the tube itself. 

Oxyacetylene plays a major role in the fabrication of 
industrial cooling equipment of all types. One such unit 
is shown in Fig. 7, with short tube lengths being fitted 
and tack-welded into the header with '/;.-in. steel rod at 
a temperature close to 2500° F. These joining tubes 
provide a connection between the header and the finned 
coils. They are inserted into holes in the header, tack- 
welded, fitted while hot to form a butt joint with the open 
ends of the coil tubes, then welded at both ends. 

One end of this unit is shown in Fig. 8 to illustrate the 
important part gas welding plays in its manufacture. On 
this piece of equipment, return bends of the finned coils 
and two headers have already been welded in place. 
Open-end tubes extend through the end stanchion to pro- 
vide for two additional headers yet to be assembled. 

Figure 9 is a photograph of a gas-welded evaporative 
condenser pipe coil. The conformation of tubing sug- 
gests the intricate pipe-bending operation involved in 
Fig. 16—The Tube Ends of a Freon Type Condenser Being such work ‘The tube ends have been welded to the 

Silver-Soldered Into a */;In. Thick Tube Sheet headers, as visible along the sides of the headers. Figure 
Silver solder No. 45 and Handy Flux are used at around 1175° F. 10 shows headers being gas-welded to another type of 
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evaporate condenser coil, using */3:-in. steel rod at close 
to 2500° F. A partition has been welded through the 
center of the header at a 45° angle. 

In the final stage of assembly on evaporative con- 
denser coils, tension rods are run through between the 
tubes, and bolted together. In Fig. 11, the bolt ends and 
nuts are being trimmed with an oxyacetylene cutting 
torch, after which the surface of the outer rod is ground 
smooth. 

The finished pipe coil of the evaporative condenser is 
galvanized, and then fitted into place with header outlets 
extending through the casing, as shown by the small unit 
in Fig. 12. The subassembly shown assembled in the 
base is a welded Freon receiver tank. 

Figures 13 and 14 respectively present the lower section 
of a larger evaporative condenser, and the upper, or fan, 
section. These are completed units, ready for shipment. 
When installed, the fan section will be assembled on top 
of the lower section. 

Large pipe is used to fabricate shells, or cases for var- 
ious kinds of condensers. 

The pipe is cut into desired lengths according to the 
size of condenser shell required. For this,operation an 
automatic oxyacetylene cutting torch is used to simul- 
taneously cut and bevel the rim of the shell, as in Fig. 15, 
in which a 20-in. pipe is being cut. The jig fixture for 
this work is of unusual interest, in that the torch remains 
fixed, while the pipe is revolved at a controlled rate of 
speed. The torch is attached to the jig by a movable 
standard which can be placed at any desirable interval 
along the length of the pipe. 

End-plates for condenser shells are cut from steel plate. 


A four-torch No. 6 shape-cutting machine is soon to be 
installed to speed up this operation by cutting four disks 
simultaneously. 

Holes are drilled in the cut tube sheet to provide oyt. 
lets for the copper tubes extending the length of the shel] 
in the Freon condenser construction. In Fig. 16, the 
tube ends are being silver-soldered into a */s-in. thick 
tube sheet. Silver solder No. 45 and Handy Flux are 
used for this work at a temperature around 1175° pF 
The finished tube sheet end of a condenser is shown jp 
Fig. 17. The tubes have been silver-soldered in place, 
and the face of the sheet has been treated with Heresite. 
a rust- and corrosion-proof material. 


Conclusion 


In summing up, it is desired to reiterate that the acety- 
lene gas uses which have been presented are only repre- 
sentative of the many applications which have been 
developed to meet design requirements and fabrication 
techniques unique to this industry. New uses for acety- 
lene gas and new techniques in its application are being 
found constantly as advances are made in the design and 
employment of air-conditioning and refrigeration equip- 
ment, and as increases in volume demand make possible 
the extension of mass-production methods. 

The heat pump, fabrication of which has been de- 
scribed here, is only one of many new types of such equip- 
ment. In all cases, acetylene gas continues to prove a 
tool of primary importance in fabrication of the air-con- 
ditioning and refrigeration industry. 
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Heavy Steel Tricycle Landing Gear Requiring High Strength Welds 


A New High-Strength Welding Rod 


By Lester Tarnopolt 


The needs of the Aircraft Industry for a high- 
strength welding rod for aircraft landing gear 
are emphasized. Research leading toward the 
development of a satisfactory rod is described. 


Introduction 


OR MANY years the need has existed for an arc- 

welding rod capable of producing welds in heavy 

sections of steel 1 in. thick or greater, having 
strengths comparable with medium alloy steels such as 
NE8630, after heat treatment. Welds made in thin 
sections, up to '/s in. develop the full strength of the par- 
ent metal after heat treatment, since the weld deposit in 
this case is able to obtain sufficient alloying elements 
from the parent metal. However, as the cross section 
increases in thickness the joint efficiency falls off rap- 
idly. At */,in. thickness the joint efficiency for the best 
alloy rod now available for use with NES630 is about 
70%, after heat treatment of the parent metal to 
200,000 psi. tensile strength. At 1 in. thickness this 
efficiency may be as low as 50%. 

The problem of acquiring a high-strength filler-rod 
for the are welding of heavy steel landing gear assemblies 
(see frontispiece) has confronted the aircraft industry for 
several years and is rapidly becoming more acute. At 
present some of the joints are flashwelded while others 
are arc welded, flashwelding being preferred wherever 
possible. However, present available flashwelding 
equipment is designed to weld a maximum of about 


* Data and illustrations from a study submitted to The James F. Lincoln 
Are Welding Foundation by Lester Tarnopol, Research Engineer at The 
Douglas Aircraft Co., Santa Monica, Calif., in its recent $200,000 Design-for- 
Progress Award Program for reports and advances and improvements made by 
a applications of arc welding in design, fabrication, construction and main- 
enance. 

} San Francisco City College, San Francisco 12, Calif. 


twenty square inches which is insufficient capacity for 
the large landing gear assemblies now on the drawing 
boards and contemplated by the aircraft industry for 
future use. A flashwelding machine capable of handling 
the larger contemplated assemblies would cost about 
$200,000 and would therefore make the cost of welding a 
maximum of about five hundred landing gear assem- 
blies per year prohibitive. Moreover, a flashwelding 
fixture setup for a few experimental parts costs several 
hundred dollars, thereby greatly increasing the cost of 
research on this important landing assembly as com- 
pared with are welding at $3.50 per hour. 

The landing gear assembly is subjected to considerable 
shock in landing and therefore must have maximum 
physical properties which can best be attained by heat- 
treated steel. Present available arc-welding rods are 
capable of producing only about 50 to 60% joint effi- 
ciency in these heavy sections after heat treatment. If 
the welded joint efficiency is low, the necessary propor- 
tionate increase in joint area results in a weight increase 
which in turn decreases the payload of the airplane. For 
these reasons the development of a high-strength welding 
rod which could be satisfactorily used for these heavy 
sections would be of considerable importance to the air- 
plane industry and would undoubtedly find extensive 
use elsewhere. 

Filler-rod vendors have been aware of this problem 
and occasionally have attempted to develop new welding 
rods designed to overcome this decreased joint efficiency. 
Recently the laboratories of the Douglas Aircraft Co. in 
Santa Monica received for test, samples of a high- 
strength experimental welding rod—Planeweld AWF 
144-4130.* Sufficient experimental rod was available to 
make two weld assemblies about 4 in. long and | in. 
thick. Two such assemblies were made and tested. 


* Submitted by the Lincoln Electric Co. 
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SAW CUT 


Fig. 1—Standard U-Groove Butt-Weld Assembly Showing 
Location of Test Specimens 


Apparatus and Tests 


Two standard U-groove butt-welded assemblies were 
prepared using the experimental Planeweld AWF 144- 
4130 rod and 1 in. thick NE8630 plate (Fig. 1). Weld 
strength evaluations were made on sections cut from the 
assembly, heat-treated to a parent metal strength of 
approximately 160,000 psi. 

The plates were welded by certified welders under the 
direction of Douglas Santa Monica Process Engineering. 
Assembly No. 1 was prepared with the rods as received, 
whereas the rods used in Assembly No. 2 were thoroughly 
dried by heating for 1 hr. at 220° F. before welding. The 
plates were preheated by torch to about 500° F. and 
were then welded using about ten passes as follows: 


Diameter of Rod, In. 


Amperes Volts Polarity 
80 55-60 Reverse 
5/39 120 55-60 Reverse 


After welding, the assemblies were torch heated to about 
800° F. and straightened in the hydraulic press to remove 
the slightly V-shaped distortion which occurs in this 
type of weld assembly. 

The welded plates were normalized at 1650° F. and 
then hardened by water quenching from 1600° F. fol- 
lowed by tempering at 750° F. for 2 hr. and furnace 
cooling. 

The entire welded section of each assembly was sub- 
jected to X-ray examination after machining the weld 
flush with the base plate. Metallurgical analysis, in- 
cluding Rockwell hardness, macro- and microstructure 
studies, spectrographic analysis and tensile tests were 
performed on sections cut transversely through the 
welded plates. 

In order to determine the properties of the weld at a 
higher strength, two tensile specimens which had broken 
in the parent metal (7 x 0.9 x 0.27 in.) were reheat- 
treated to a tensile strength of about 225,000 psi. by 
normalizing at 1620° F. followed by an oil quench from 
1600° F. and al-hr. temper at 600° F. Rockwell hardness 
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and tensile strength determinations were made on four 


substandard tensile coupons cut from the 
treated pieces, two of which were machined wi 
in the central gage length section while the 
composed entirely of parent metal. 

The rod and coating, the parent metal and weld were 
analyzed spectrographically, the welding-rod-coating 


analysis being qualitative while all others were quan- 
titative. 
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Fig. 2—Macrostructure of Transverse Section ‘Through Weld 
Assembly No. 2 


Specimen No. 2, section 1 in. from end of Assembly No. 2. (A) 


Cracks, (B) blowholes, (C) pinholes, (D) Rockwell hardness pene. 
trations. Etchant: 50% HClhot,l10min. x 2. 


Fig. 3—Radiograph of Weld Assembly No. 2 
Heavy porosity and slag throughout the weld. 


Fig. 4—Radiograph of Weld Assembly No. 1 
Porosity and slag at end of weld plus a few similar defects in the 


body of the weld. 


Fig. 5—Macrostructure of Transverse Section Through Weld 
Assembly No. 1 


" Specimen No. 11, section 0.9 in. from end of Assembly No. ! 
(Fig. 1). (A) pinholes, (8) parallel hair cracks. The spherical 


indentation near top-center is a Rockwell hardness penetration. 
Etchant: 50% HClhot, 10min. x 2. 
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Results 


Radiography 

After machining the welds flush with the base metal,” 
it was observed that Assembly No. 2 had a longitudinal 
crack which extended the entire length of the weld at 
bottom center of the U (Fig. 2, lower crack A) and that 
it exhibited much more surface porosity than did Assem- 
bly No. 1. Radiographic inspection revealed that Weld 
No. 2 contained considerable porosity and slag (Fig. 3). 

In view of the crack plus extensive porosity, Assembly 
No. 2 had to be rejected for purposes of physical testing. 
Weld No. 1 was fairly sound except for porosity and slag 
at the end sections which therefore were not tensile 
tested. (See radiograph Fig. 4.) 


Macrostructure 


The macrostructure of a transverse section through 
the weld in the region of porosity in Assembly No. 1 
revealed pinholes plus a small group of parallel hairlike 
cracks (Fig. 5). A similar specimen from Assembly No. 
2 had blowholes, pinholes and cracks (Fig. 2). 


Microstructure 


The microstructures of the weld deposit and the parent 
metal after heat treatment were tempered martensite, 
with the parent metal slightly finer grained (Fig. 6). 
The microstructure is satisfactory and characteristic 
for the given heat treatment. 


Rockwell Hardness 


Rockwell hardness determinations performed on 
specimens from the weld assemblies after quenching 
from 1600° F. and drawing at 750° F. showed that the 
weld deposit had uniformly hardened to RC45-46. The 
hardness of the parent metal, on the other hand, was 
RC42 on the outside quenched face falling sharply to 
RC32-33 at the center of the 1 in. cross section (Table 
1). According to the hardness conversion tables, the 
tensile strength of the parent metal should average about 
160,000 psi., whereas the weld should have a tensile 
strength of about 215,000 psi. 


Tensile Tests 


Of the five specimens tensile tested, the weld being in 
the center of each specimen, three broke in the parent 
metal, two in the weld and none inthe ‘‘heat-affected 
zone’’ adjacent to the weld deposit (Table 2). A similar 
appearing flaw was observed in the fractures of the two 
specimens which broke through the weld at tensile 
strengths of 133,200 and 144,000 psi. In one case this 
flaw was identified as an extension of the hair-cracks, 
B, observed in the macrophotograph of the specimen 
shown in Fig. 5. 


Planeweld AWF 144-4130 Rod 


I. Heat-Treated Weld Assemblies (9'/, x 34/, x 1 In.) Normalized 
1650° F., Water Quenched from 1600° F., Tempered 750° F, 


Place of Test RC 
Weld deposit 45-46 
Parent metal, quenched surface 42 
Parent metal, adjacent to weld, center line of 1-in. 
section 38 
Parent metal, center line of l-in. section away from 
weld 32-33 


II. Reheat-Treated Specimens Nos. 13 and 14 (7x 0.9 x 0.27 In.) 
Normalized 1620° F., Oil Quenched from 1600° F., Tempered 


600° F. 
Place of Test RC 
Weld deposit 45-47 
Parent metal 42-45 


Parent Metal RC 38 Weld RC45 


* 


Fig. 6—Microstructure of Transverse Section Through Weld 
and Parent Metal, Assembly No. 1 


Heat treatment: Normalize 1650° F., water quench from 1600° F., 
temper 750° F., 2 hr. Specimen No. 12. Weld and parent metal 
are tempered martensite; the latter is finer grained. Etchant: 

% Nital. 250. 


Table 2—Tensile Properties of Assembly No. 1, 1 In. Thick NE8630 Plate Welded with Planeweld AWF 144-4130 Rod 
Normalized 1650° F., Water Quenched from 1600° F., Tempered 750° F. 2 Hr. 


Yield Strength Tensile Elongation in Place of 

Specimen No. Thickness, In. Width, In. 0.2% Offset, Psi. Strength, Psi. 2In., % Fracture 

12 0.898 0.307 135,000 144,000 l Weld 

13 0.923 0.266 124,900 149,100 . At grip 

14 0.923 -0.266 126,500 148,000 : At grip 

15 0.499 0.349 129,000 133,200 l * Weld 

16 0.499 0.442 134,000 159,000 ° Parent metal 

131t 0.225 0.224 196,500 226,000 10 Weld 

141f 0.225 0.203 194,000 224,000 3 Weld 

132T 0.223 0.208 215,900 230,000 10 Parent metal 

142t 0.224 0.208 199,000 223,000 10 * Parent metal 


* Broke outside gage marks. 


Elongation appeared to be greater than 10%. 


+ Specimens Nos. 131, 132, 141 and 142 were cut from Nos. 13 and 14 after renormalizing at 1620° F. and reheat-treating at 1600° F. 


followed by oil quenching and tempering at 600° F. for 1 hr. 
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Fig. 7—Tensile Specimen Failure in Parent Metal 


Heat Treatment: Normalized 1650° F., water quenched from 1600° F., tempered 750° F., 2 hr. 


strength 159,000 psi. 


Rockwell hardness: 
plastic deformation. 


It should be noted that in three cases opt of five the 
welds were stronger than the parent meta! as evidenced 
by failures outside the welded area which was located in 


the center of each of these specimens. (Fig. 7 is an 
example.) 


Reheat-T reatment 


Rockwell hardness determinations performed on the 
reheat-treated specimens showed the parent metal to be 
RC42-45 and the weld deposit RC45-47. The average 
tensile strengths of these four specimens were 225,000 
psi. for the weld and 226,500 psi. for the parent metal, 
while the per cent elongation in 2 in. averaged 6.5% for 


the welds and 10% in the parent metal (Table 2 and 
Fig. 8). 


Spectrographic Analysis 


The welding rod was found by analysis to be X-4130 
steel as stated by the vendor. However, the weld de- 
posit is relatively high in manganese, chromium and 
silicon introduced by the flux and slightly higher than 


the rod in nickel acquired from the parent metal. A 
considerable difference in the alloy contents of the two 
weld assemblies is also to be noted, Weld No. 2 being 
lower in the oxidizable elements manganese, silicon and 
chromium (Tables 3 and 4). 


Welding Rod Characteristics 


The welders found difficulty in maintaining the are 
and in removing the flux between passes. The are 


characteristics appeared to be similar to stainless rod 
and the flux was quite thick. 


Discussion of Results 


A flawless weld deposit in 1 in. thick N E8630 plate was 
found to have greater tensile strength than the plate, 
when the parent metal was heat treated to 160,000 psi 
For these specimens, a probable weld strength ca 
215,000 psi. may be. deduced from the fact that the weld 
had hardened uniformly to RC45-46 and the tensile 


Fig. 8—Tensile Specimens Failure in Weld 


Reheat treatment:, normalized 1620° F., oil quenched from 1600° F., tempered 600° F., 1 hr. 
etched after tensile testing to reveal position of weld. Etchant: 50% HCl hot, 5 min. x 2.3. 


Specimens 


Specimen No. Tensile Strength, Psi. Elongation in 2 In., % Weld Parent Metal 
131 226,000 RC46 RC43 
141 224,000 3 RC46 RC43 
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nsile 
weld RC45, parent metal RC32-38. The weld shows no sian of 
The NE8630 parent metal has slip lines along the 45° planes of maximum shear stress on 
both sides of the weld (A). Tensile specimen No. 16. 2. 
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Table 3—Quantitative (Spectrographic) Analysis of Welding Table 4—Analysis (Spectrographic) of Seating on Planeweld 


Rod, Weld Deposit and Parent Metal 


Welding Parent 
Rod, ——wWeld Deposit, Metal, 
Element o// Assembly No. 1 Assembly No. 2 % 
Fe Rem. Rem. Rem. Rem. Rem. 
Mn 0.62 2.17 2.34 1.05 0.76 
Cr 0.93 1.85 2.02 1.30 0.63 
Sj 0.27 0.93 0.96 0.46 0.28 
Ni Trace 0.17 0.13 0.21 0.59 
Mo 0.17 0.36 0.37 0.33 0.23 
Cc* 0.33 0.22 0.29 0.27 0.35 


* Carbon determinations by wet chemical analysis. 


strength of the reheat-treated weld was 225,000 psi. at 
RC45-47. The high strength of the weld in heavy sec- 
tions is due to its deep hardenability which in turn is 
attributable to its relatively high manganese, chromium 
and silicon contents. This excellent weld strength is 
graphically illustrated in Fig. 7 by the lack of any visible 
plastic deformation in the weld at 159,000 psi. whereas 
the parent metal shows slip lines along the 45° planes of 
maximum shear stress on both sides of the weld, plus 
necking to failure on one side. It may be deduced from 
this evidence that the weld had not yet reached its 
elastic limit when the 8630 steel reached its ultimate 
tensile strength of 159,000 psi. 

The iower tensile properties of the 8630 steel as com- 
pared with the weld deposit are due to the shallower 
hardening properties of the 8630 1 in. thick plate. It 
therefore appears that this welding rod may be used in 
conjunction with higher-alloy, deeper-hardening steels 
having higher tensile strengths in heavy sections. This 
in turn would lighten the entire structure of the landing 
gear assembly by reducing the thickness of steel required 
to produce the necessary physical properties. Moreover, 
such high-strength welds could surely find extensive use 
in other industries. 

Although the manganese and chromium in the weld 
are beneficial in increasing its hardenability, these alloy- 
ing elements tend to produce a steel which is subject to 
“temper brittleness.’’ This type of low impact tough- 
ness occurs after cooling slowly from tempering temper- 
atures up to about 1200° F. and may be avoided by 
quenching from the tempering heat. The longitudinal 
crack at the base of the weld in Assembly No. 2 probably 
occurred during the straightening operation performed 
after welding, and may have been caused by the straight- 
ening being continued after the metal had slow-cooled 
and become brittle. 

The are characteristics of Planeweld AWF 144-4130 
rod were found not to be as favorable as those of a low- 
tensile strength rod. The two welds, made by similarly 
instructed, different, certified welders, proved to be 
vastly different in porosity, retained slag, cracks and 
chemical analysis. It was ascertained, however, that 
the poor weld was attributable to incorrect welding 
technique, as the welder had failed to chip away all of 
the slag between passes and it was found that the slag 
produced by the experimental welding rod coating does 
not readily melt and float away. The good weld re- 
sulted after very carefully chipping away the slag be- 
tween passes. However, it should be noted that the 
best welding procedure for this rod has not as yet been 
developed. It appears that the welding factors must be 


AWF 144-4130 Rod 


Element Qualitative Content 


Probable State* 


Ca Principal constituent Oxide 

Fe 5.0 -—50.0 Oxide and metallic 
Mg 1.0 -10.0 Oxide 

Mn 0.5 -—5.0 Oxide and metallic 
Cr 0.5 -5.0 Metallic 

Ti 0.2 -2.0 Oxide 

Si 0.1 -1.0 Oxide and metallic 
No 0.05-0.5 Metallic 

Ni Trace 

Al Trace 


* The oxides make the arc protecting flux. 


The metallics may 
be pure or ferro-alloys. 


closely controlled im order to obtain consistent results 
with this rod. 

Since Assembly No. 2, which was made with the pre- 
heated rods, turned out to be extremely porous and was 
badly cracked, it was impossible to test these rods under 
the most advantageous conditions. Generally, pre- 
heating welding rod coatings drives off moisture and 
produces welds of minimum porosity and cracking sus- 
ceptibility. 


Suggestions for Improving the Welding Rod 


It has been demonstrated that experimental Planeweld 
AWF 144-4130 filler rod is capable of producing welds 
in 1 in. thick sections which can be heat treated to ten- 
sile strengths in the vicinity of 200,000 psi. This high- 
tensile strength results from a relatively high-alloy weld 
of deep hardenability. However, thé combined high 
manganese and chromium contents of the weld deposit 
tend to produce temper brittleness, while the relatively 
high manganese introduces the possibility of cracking if 
quenched too drastically from the heat-treating tem- 
perature. It is therefore suggested that the manganese 
content of the rod coating be reduced since this is the 
source of the extra alloy which enters the weld deposit. 
Excellent physical properties will result if the manganese 
content remains between 1.0 and 1.30% in the weld 
deposit. 

Because of the great difference in the chemical analysis 
of the two welds, it appears that the welding procedure 
and especially the current will require very close control 
in order to insure reproducible results. 

The tendency of the weld to develop gas and slag 
pockets at the beginning of each pass can undoubtedly 
be greatly reduced by preheating the rods. However, 
this tendency, plus the thick pasty quality of the flux 
when the molten weld deposit is relatively cool, may re- 
quire the addition of elements or oxides to thin the flux 
slag and reduce its melting point. Because of the ten- 
acity of the slag when solid, it was found necessary to 
carefully chip away all of the visible slag between weld- 
ing passes. This was done in the case of Weld No. | 
with gratifying results. 

If the above-mentioned arc characteristics of this 
welding rod are improved, this new high-tensile strength 
rod will undoubtedly find wide acceptance and use in 
aircraft as well as other industries. 
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Overheating of Electrodes 


By I. L. Sternt 


A method has been developed for investigating 

the tendency of electrodes to overheat during 

operation. Several deleterious effects which 

may result from overheating are noted. Appli- 

cation of the method to a specific problem is 
illustrated. 


Introduction 


7 VHE question of the selection of the proper lengths 


to be used in the manufacture of electzit arc-weld- 
ing electrodes has been a topic of frequent discus- 
sion and conjecture. It is obviously desirable to use the 
longest electrode practicable to achieve maximum pro- 
duction rates and minimum stub losses. On the other 
hand, electrodes will tend to overheat during operation 
if their length should be too long or the operating amper- 
ages employed should be excessive. The object of the 
work upon which this paper is based was to develop a 
quantitative method to evaluate the tendency of elec- 
trodes to overheat. It was intended to utilize the 
method to determine the longest length of each particular 
diameter electrode that could be used without effecting 
any material change in the composition or characteristics 
of the electrode coating. Although test work was con- 
fined to an electrode whose coating contains a high per- 
centage of organic components, it is believed that the 
methods developed will be applicable to the study of the 
overheating characteristics of all types of electrodes. 
An analysis of the possible results of overheating indi- 
cates that the effects on core wire and coating are entirely 
different. Heating of the core wire changes the physical 
and electrical properties of the steel but does not alter its 
composition. On the other hand, electrode coatings 
tend to lose moisture almost as soon as heat is applied. 
At 392° F. (200° C.) decomposition of the organic con- 
stituents of the coating is well under way and, upon pro- 
longed heating of the coating at this temperature, de- 
terioration can readily be discerned by the gradual dark- 
ening of the coating material. The nature of this de- 
composition is complex and will not be discussed here. 
However, the over-all reaction tends to break down the 
organics into volatile constituents which are lost to the 


* The opinions expressed herein are those of the author and do not neces- 
sarily represent the opinions of the Navy Department. 

+ Welding Engineer, Welding Section, Material Laboratory, New York 
Naval Shipyard. 


Table 1—Typical Analyses of Cellulosic Bearing Coatings 


Electrode Per Cent Per cent 
Type Organics* Moisturet 
E-6010 25 3-6 
E-6011 20 3-6 
E-6012 10 3-6 
E-6013 15 3-6 


Chiefly cellulose. 
t Weight loss when heated at 220° F. 


Table 2—Analysis of High Tensile Steel Plate 


Manganese........ 1.18 ts 0.10 
Phosphorus....... 0.015 Vanadium........ 0.002 
Sulphur........... 0.030 0.03 


atmosphere and nonvolatile carboniferous residues which 
darken the coating material. Table | lists typical analy- 
ses of the common types of electrode coatings containing 
appreciable quantities of organic constituents. It can be 
readily appreciated that alteration of the coatings by 
decomposition of organics and loss of moisture will ma- 
terially change their composition. Since the chief func 
tion of the organics is to shield the molten weld metal 
from the surrounding air, overheating of an electrode to 
an extent which will cause appreciable decrease in or- 
ganic content can be equivalent to using electrodes with 
inadequate shielding properties. Such electrodes should 
tend to produce welds of lower ductility and, in some 
cases, excessive porosity. Changes in the moisture con- 
tent can alter arc characteristics and may affect the 
soundness of the resulting weld deposit. 

This investigation was directed chiefly toward develop- 
ing a method for studying the overheating characteristics 
of electrodes and, by means of the method developed, to 
study the effects of overheating on the usability charac- 
teristics and coating composition of the electrodes. No 
attempt was made at this time to investigate the effects 
of overheating of electrodes on the physical properties of 
the resulting weld deposits. However, test results have 
indicated that by applying the techniques and testing 
methods developed, significant information could be ob- 
tained along these lines. 


Test Materials 


Samples from the same batch of ’/-in. diameter x 18- 
in. Grade E-6010 electrodes were employed for all test 
work. The ratio of coating to core weight of this elec- 
trode was 13.4%. When heated to constant weight at 
275° F. the electrode coating exhibited a weight less of 
5.31%. Total weight loss on ignition of the coating 
material at 1600° F. was 27.40%. 

All welding operations consisted of depositing single 
pass fillet welds in 20-Ib. ('/2-in.) Navy type high tensile 
steel plate of the analysis indicated in Table 2. Electri- 
cal power was controlled by means of a 500-amp. resist- 
ance box, which was in series with a 1000-amp., 70-v. 
open circuit constant potential generator. Thermo 
couple temperatures were determined by means of po 
tentiometer-type instruments. 


a Procedures and Results 


Test No. 1 was conducted to study the relationship 
between amperage and temperature of electrode coating 


522 


and col 
end, a 
and ha 
couple 
the hol 
the co: 
was th 
connec 
the re 
plotte 
the co 
electre 
due t 
accor 
made 
of thi 
tempt 
with 
perat 
heate 
be nc 
scrib 
face 
ture, 
ture 


| 
‘ 


002 Fig. 1—Test Setup for Heating Electrodes 


and core wire. At a distance of 9 in. from the striking 
end, a No. 69 size hole was drilled through the coating 
and halfway through the steel core wire. One thermo- 


9 couple (30 B&S Gage Wire) was inserted to the depth of 
y- the hole and a second was clamped in close contact with 
se the coating surface. A current of predetermined value 
oe was then passed through the electrode which had been 
” connected to form a short circuit across the terminals of 
“a the resistor box. Temperature rise against time was 
* plotted for a period of 3 min. at intervals of 15 secs. In 
al the course of this test, the amperage passing through the 
” electrode decreased 10 to 20 amp. from the pre-set value 
due to the increasing resistance of the core wire which 
+ accompanied the rise of temperature. No attempt was 
made to correct for this reduction in amperage. Results 
% of this test are shown in Fig. 3. As indicated therein, 
a temperature rise is directly related to amperage and, 
- with the data shown, it is possible to predict the tem- 
, perature of core and coating of an electrode which is 
a heated by a given amperage for a specified time. It is to 
be noted that in this test, as in all subsequent tests de- 
‘ scribed, coating temperatures referred to represent sur- 
4 face coating temperatures; the average coating tempera- 
“ ture, in each case, lies somewhere between this tempera- 
f ture and the core wire temperature. 

e 


EL Fig. 2—Test Setup for Heating Electrodes. Arrangement of 
Thermocouples 
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OVERHEATING OF ELECTRODES 


If the heating effects of the welding arc are neglected, 
a good approximation of the electrode temperature after 
any given time of actual welding operation can be derived 
from Fig. 3. Preliminary tests indicated that increases 
in coating temperature resulting from the heating effects 
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Fig. 4—Effects of Rise of Electrode Coating Temperature on Quality of Weld Metal Deposit 


of the are are relatively small until the arc approaches to 
within approximately '/2 in. of the location of the thermo- 
couples. No data were obtained at this time for the last 
‘/, in. between thermocouples and are end. Initial re- 
sults indicating the temperatures of the electrode coating 
during actual welding operation at 200 amp. are shown 
by the heavy dots of Fig. 3. As indicated therein pre- 
liminary results obtained under actual welding operation 
are in reasonable agreement with those obtained with the 
test setup shown in Figs. 1 and 2. These measurements 
were obtained by locating the thermocouples 2 in. from 
the electrode grip end and consuming the electrode to 
within '/2 in. of the location of the thermocouples. 

Test No. 2 was conducted to determine the possible 
variations of deposition characteristics with electrode 
coating teinperature. For this test the electrode was 
connected in a short circuit in the setup shown in Figs. 1 
and 2 and 220 amp. passed through until a predetermined 
coating temperature was attained. The circuit was then 
broken at the striking end of the electrode; the resistance 
panel was reset to give a 220-amp. welding current and 
welding .operations were initiated. Time interval be- 
tween the breaking of the circuit and the beginning of 
welding operations was kept below 5 sec. After the 
length of electrode (approximately '/, in.) which had 
been stripped of coating to effect the short circuit had 
been deposited on a scrap plate, a 3-in. length of fillet 
weld was deposited on a 20-Ib. high tensile steel tee joint. 
Results of these tests are shown on Fig. 4. As indicated 
therein, the first adverse effects on the appearance of the 
weld deposit were noted when the surface of the coating 
of the particular electrode under test reached a tempera- 


ture of 275° F. To check the change in deposition char- 
acteristics noted between 250 and 27A° F., two fillets were 
deposited at each temperature with 220 amp. Results 
of this test are shown in Fig. 5. As indicated therein, 
the change in deposition characteristics again was noted 
between 250 and 275° F. 

The test results decribed in the preceding paragraph 
are attributed to changes in the condition and charac- 
teristics of the coating of the particular batch of elec. 
trodes tested. Effects which could definitely be attrib 
uted to overheating of the electrode core wire were not 
encountered until the electrode coating had reached a 
temperature of 700° F. (core temperature approximately 
800° F.) at which time the weld metal deposited at 220 
amp. exhibited excessive fluidity. However, even at 
this temperature, welding operations could be conducted 
without undue difficulty. Fluidity of molten weld metal 
and arc instability increased as coating temperature was 
increased until a coating temperature of 900° F. (core 
temperature approximately 1100° F.) was reached. At 
this temperature arc characteristics became so erratic 
and weld metal fluidity increased to such an extent that 
operations at higher temperatures were not considered 
feasible. 

Test No. 3 was conducted to determine whether the 
temperature rise data of Fig. 3 could be correlated with 
the deleterious effects of rise in coating temperature 
noted in Test No. 2. Figure 3 indicates that when 
heated with 220 amp., the electrode coating reaches 4 
temperature of 275° F.in about l min. Accordingly 3 in. 
of fillet weld were deposited after the electrode had been 
heated with 220 amp., in the manner described under test 


Fig. 5—Effects of Rise of Electrode Coating Temperature on Quality of Weld Metal Deposit 
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Fig. 6—Effects of Time of Operation on Quality of Weld Metal Deposit 


No. 2 for 40 sec., 60 sec., and 80 sec. The length of elec- 
trode which had been stripped of coating to effect the 
short circuit was deposited on a scrap plate immediately 
prior to depositing the test weld. As indicated in Fig. 6, 
results of this test are in agreement with those of Tests 
Nos. 1 and 2, namely, that when the electrode coating is 
heated for a sufficient length of time for the covering 
temperature to reach 275° F. or above, deposition charac- 
teristics are 

Test No. 4 was conducted to check the results of the 
preceding tests. For this test, a fillet weld was deposited 
at 200 amp., consuming 16 in. of the 18 in. length of elec- 
trode. Deposition time was 115 sec. A photograph of 
the fillet produced is shown in Fig. 7. As indicated 
therein, initial signs of surface porosity appear after one- 
half of the quantity of weld metal had been deposited, 
which corresponds to approximately 58 sec. of operation 
time at 220 amp. Figure 3 indicates that this time is 


Table 3—Observations of Changes in Electrode Coating with 
Increased Temperature 


Electrode—’/ .-In. Diameter Type E-6010. Heating Current 
170 Amp. 

Surface Temperature, ° F. 

Observer 1 Observer 2 
First signs smoke 250 265 
Coating starts to darken 360 375 
Copious evolution smoke 420 425 
Coating entirely darkened 450 450 
Evolution smoke stops 710 750 
Electrode dull red 750 810 
Electrode cherry-red 875 950 


equivalent to a coating surface temperature of 280° F. 
This result is in close agreement with what would be pre- 
dicted by the data of Tests Nos. 1, 2 and 3. 

Test No. 5 was conducted to study the effects of the 
heating on the composition of the electrode coating. For 
this test, the setup of Figs. 1 and 2 was again employed, 
and only electrode surface coating temperatures were 
recorded. Electrode current for heating was preset at 
170 amps. Results of two independent observations are 
listed in Table 3. As indicated therein, initial signs of 


decomposition of the solid matter of the electrode coating 
were detected visually when a surface temperature of 
the greater part of the combustible 


250° F. was attained; 


Table 4—Weight Loss of Electrode Coatings 


Equiva- Coat 
lent * ing 
Length Actual Sur 


Short Electrode Wt. Loss Initial Wt face 

Circuit, Time, Consumed, Coating, Coating Loss Temp.,f 
Amp. Sec. In. Gm. Wt.,Gm. Coating F 
200 65 8.5 0.515 11.772 4.37 260 
200 120 15.6 0.642 11.777 5.45 390 
220 126 17.6 0.738 11.651 6.33 530 
220 126 17.6 1.045 11.553 9.05 530 
200 165 21.5 0.863 11.480 7.52 530 
240 119 17.9 2.224 11.442 19.43 640 
240 119 17.9 9 473 11.790 20.97 640 
260 111 17.8 3.177 11.600 27.39 775 


* Length which would be consumed in normal operation of elec 
trode at amperage and time noted. 
t Calculated from Fig. 3. 


elements had been evolved by the time the temperature 
of the coating reached approximately 750° F. 

Test No. 6 was conducted to quantitatively evaluate 
the weight loss resulting from the decomposition caused 
by heating. For this test, the electrodes were carefully 
weighed and then heated by predetermined amperages in 
the test setup shown in Figs. 1 and 2. The current was 
then interrupted, the electrode air cooled and weighed. 
The electrode was stripped free of coating and the core 
weight determined. Coating weight was derived from 
the difference between the original weight of the electrode 
and the core weight; weight loss of coating was taken as 
the difference in the electrode weight before and after 
heating. Coating temperature was estimated from the 
time of heating and the data of Fig. 3. 

Table 4 indicates the loss in coating weight, corre- 
sponding to each estimated surface temperature, to- 


Table 5—Variation of Burn-off Rate with Operating 


Amperage 
Type E-6010—’/»-In. Diameter X 18-In. Length Electrode 
Amperage In. /Min. In./Sec. 
180 7.2 0.12 
200 0.13 
220 8.4 0.14 
240 9.0 0.15 
260 9.6 0.16 


\) 
Fig. 7—Effects of Time of Operation on Quality of Weld Metal Deposit 
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gether with the equivalent lengths of the electrode which 
would be consumed in actual operation at the times and 
amperages noted. These equivalent lengths were cal- 
culated from the time of operation and the burt-off rates 
of the electrode which are listed in Table 5. 


Discussion 


The test results described herein have indicated that, 
for the particular electrode tested, it was possible to 
evaluate quantitatively the effect of heating of a welding 
electrode on the resulting surface appearance of the fillet 
weld deposit and on the composition of the electrode coat- 
ing. 

With the technique developed it should be possible to 
determine the maximum length of any electrode which 
can be used at a given amperage by employing the follow- 
ing procedure: 

(a) Determine temperature of core wire or coating 
reached at a given time for a preset amperage. (See 
Test No. i.) 

(6) Determine maximum temperature at which an 
electrode appears to operate satisfactorily en visual ex- 
amination. (See Test No.2.) This will merely indicate 
effects of overheating on electrode usability. It is anti- 
cipated that tests to correlate the effects of overheating 
of an electrode with the physical properties of the result- 
ing weld metal will be developed and reported at a future 
date. Should the minimum cellulose content of the elec- 
trode coating for effective shielding be known, Test No. 
6 may be used to determine the conditions of operation 
under which the cellulose content does not fall below the 
minimum. 

(c) Using Fig. 3 determine the operating time to 
reach the critical temperature noted in (b) above. 

(dq) Determine the burn-off rate of the electrode. The 
maximum length of electrode that can be used at any 
given amperage would ten be equal to RT’/60 where R is 
the burn-off rate in inches per minute and T is equal to 
the time in seconds determined in (c) above. 

Test results which have not been reported have indi- 
cated that changes in extent of surface porosity of fillets 
is not associated with overheating of all brands of elec- 
trodes. However, the composition of all electrode coat- 
ings containing appreciable quantities of organics will be 
materiall. altered by being subjected to excessive temper- 
atures. It was the intent throughout the work described 
to develop a method with which the problem of over- 
heating of electrodes could be studied. Tendency of 
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electrodes to produce surface porosity in fillet welds was 
accentuated by employing the plate material of Table | 
rather than ordinary medium steel. Likewise the elec. 
trode selected for test was very sensitive to overheating 
effects. No attempt was made to study the effects of the 
change in composition of electrode coating, resulting from 
overheating on the quality and physical properties of the 
resulting weld metal deposit. However, it has been 
shown that surface appearance of fillets fabricated can jy 
some cases be materially altered. 
able to assume that the appreciable decrease in shielding 
characteristics resulting from the decomposition of or- 
ganics would have an adverse effect on the quality of the 
weld deposit. 

The use of long lengths of electrodes and high opera- 
tion amperages is frequently employed to obtain high 
production rates. In those cases where high weld quality 
is important, consideration should be given to the effects 
of the change in coating composition resulting from over. 
heating electrodes. It is considered that quantitative 
information pertinent to the relationship of electrode 
operating temperature and the physical properties and 
constituents of the weld deposits should prove helpful in 
determining the maximum lengths and amperages that 
can be employed without sacrifiging weld deposit quality. 


Summary 


A method has been developed for investigating the 
characteristics of electrodes which have been over- 
heated. Using the method developed it is possible to 
closely simulate the heating conditions which would be 
experienced by the electrode coating during operation 
and yet not destroy the electrode in actual operation. 
The need for additional information relative to the effects 
of overheating of electrodes on the physical properties of 
the resulting weld deposits has been indicated. 
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Maintenance Welding in a Steel Plant 


By Frank J. Gaydost 


AINTENANCE welding is a broad subject, 
Mince it involves practically every phase of 

welding and, consequently, a knowledge of 
what should be done and how it can best be accomplished. 
It has become an essential part of operating repair work 
and craftsmen skilled in its use are, like those in the 
electrical crafts, essential in keeping the wheels of indus- 
try rolling. 

We have all heard praises of welding in mass produc- 
tion and in the production of war material, and how the 
urgent needs of our country and the rest of the world were 
met by utilizing the speed and flexibility of manufacture 
made possible by welding. This record, a proud one, 
makes all of us happy that our vocation has received the 
recognition and praise that it deserves. 

While these records were being made in the production 
field, there was an unsung group in the background, 
without whose efforts the records could not have been 
established. That group includes the maintenance 
welders, and they are as important today as they were 
during the war. 

These helmeted and goggled workers seldom had the 
up-to-date equipment and relatively pleasant working 
conditions enjoyed by the production workers. They 
worked in snow and ice, fumes, grease, water, steam and 
heat, welding and burning in all positions on materials 
as they came, clean, dirty, or rusty, but seldom the same 
from one job to the next. 

If a furnace or a mill was operating, replacements were 
hard to get during the war. Operating units had to run 
and produce. Old equipment had to remain in service. 
And it had to produce even more than had formerly been 
deemed possible We can all take pride in the fact that 
the steel industry broke record after record with equip- 
ment that was supposed to have been worn out. The 
men on the production lines, however, will testify to the 
effort, initiative and resourcefulness of the maintenance 
crews. Many times a welding rod in the hands of a 
maintenance welder plugged the ‘“‘hole in the dike’’ and 
made it possible for a mill to keep going until new parts 
could be secured or a major repair job accomplished. 
The war slogan ‘“‘Keep’em Rolling’ was literally true in 
our case, 

The true worth of a man as a welder craftsman is well 
demonstrated in his ability to perform the necessary and 
required work involved in the maintenance of a steel 
plant. In such a plant, processes range from coke and 
gas manufacture, the generation of utilities, blast furnace 
and open hearth operations, to and through primary and 
finish rolling. By the nature of the operations, the 
plants are not embodied in a few multi-storied buildings, 
but are stretched out in single story structures over 
considerable areas as will be seen in Fig. 1. Field equip- 
ment must necessarily be mobile. 

At Gary, day-to-day maintenance and field erection 
assignments are planned the day before. Each depart- 


* Paper presented before Chicago Section of American Welding Society, 
March, 19, 1948 

_ | General Foreman, Weld Shop, Gary Works, Carnegie-Illinois Steel Corp., 
United States Steel Corp. Subsidiary. 


ment, such as structural, electrical, machine and pipe- 
fitting, sends a list of jobs and locations to the welding 
department. The same practice is followed by the 
operating units who need welding service for the mill- 
wright crews. The field foreman lines up the personnel 
and makes up a list of machine moves which must be 
made during the midnight turn. A truck service is 
maintained by the welding department for transporting 
men to the more distant locations for emergency repairs 
and for delivery of oxygen or acetylene tanks, weld rods 
or other equipment as required or as job needs develop. 

Occasionally breakdowns occur and a distraught oper- 
ator frantically calls for help. It may happen that the 
field foreman has all available manpower and equipment 
out on scheduled jobs. He, therefore, finds himself with 
an intriguing problem of moving men and equipment 
around like checkers. These are the times when versa- 
tility, portability of equipment and ability to improvise 
are important. We have found that our so-called 
‘“‘doodlebugs’’ are the kings in this checker play. These 
units are shop mules with 300-amp. welding generators 
driven from a power takeoff and equipped with oxygen 
and acetylene tank carriers, cable reels and containers 
for electrodes and supplies. The units are of sufficiently 
narrow wheelbase to maneuver in cramped places. 

Such units are more expensive to operate than standard 
equipment, as is the case with any gasoline-driven equip- 
ment because of the cost of tires, motor and drive repairs, 
gasoline, oil, anti-freeze and other items, but the extra 
cost is absorbed in savings made in the time involved in 
getting to the scene of action and in the ability to get a 
mill back in operation sooner than could be done if 
conventional equipment had to be brought into action. 
It is not economical to operate gasoline-driven equipment 
where welding operations are prolonged, where high 
amperages are necessary or where electric current is 
available. Ip those cases, the ‘“‘doodlebug’’ will start a 
job while a conventional electric motor-generator ma- 
chine is being trucked to the job and connected to a power 
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Fig. 2—Left, Effect of Normal Wear on As-Cast Wobbler. 
Right, Hard-Surfaced Wobbler a Same Service as One 
at the Le 


line. The heavier machine then takes over and the 
“doodlebug’’ moved off to another assignment. 

The electrodes used for emergency repair work are 
principally the A.W.S. standard E6012 for low heat 
input, the E6010 rod to provide more fluid metal for 
getting through rust and on pipe work, and, since their 
advent, the hydrogen-free rods now known as E6015 for 
questionable conditions and use on higher carbon steels 
and castings. 

Optimum welding conditions are seldom encountered. 
Because of the heat conditions, cooling and lubrication 
requirements of the operating units, the work places are 
not as neat as a pin, but are likely to be rather messy 
even though operators expend much effort to keep their 
working areas as clean as operations will permit. Under 
such conditions, however, maintenance welders develop 
their judgment by working on grease-covered and rusty 
pipe and equipment. Further, the necessity for working 
of steels varying in composition from 0.08 to 0.80% car- 
bon requires a detailed knowledge of rod types, tech- 
niques and procedures. 


Fig. 3—Circular Pieces Are Built Up in a Lath Equipped with 
an Automatic Welding Head 
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Fig. 4—A Few of the Many Large and Small Fabricated Pieces 
Assembled by Welding at the Gary Plant 


The ultimate goal of maintenance welding is not 
merely to get the mills fixed, which may be taken for 
granted, but is rather to prolong the life of mill elements. 
to eliminate breakdowns as far as possible, to avoid mil] 
delays, expensive repairs and replacements and, in 
general, to strive for still further progress in the field of 
preventive maintenance. 

Preventive maintenance is a goal which requires the 
cooperation of all the service departments and the oper- 
ating units. It starts on the drafting board and js 
followed through by attention to detail and usage in the 
various shops. Careful follow-up by the mill operators 
is essential to check results. And also, it demands 
study and the fortitude required to experiment without 
giving up when the going gets tough. If medical and 
biological research can increase the life-span of man, who 
represents the most complex and delicate piece of 
machinery on earth, surely good maintenance research 
can increase the life of machinery such as we have in our 
mills. 

In a steel mill, this constant job of conquering wear and 
tear is at once our most intriguing problem and our 
biggest headache. 

When ingots weighing tens of tons are rolled or forged 
to form a product, huge machinery is required. The 
pressures are intense, and consequently wear, shock and 
impact are all abnormal. Steel mills do not operate as 
smoothly as a fluid-drive car, but create impacts amount 
ing to millions of pounds. Many mill elements are not 
designed to fit in terms of thousandths of,an inch, but 
rather are assembled on the basis of what an idealist 
would term a “sloppy fit.” This can be accounted for 
because of the magnitude of the units themselves and the 
necessity of being able to make changes and repairs 
quickly and easily, even though there are attendant 
disadvantages. Thus, the so-called “‘sloppy fit’ is 
largely responsible for severe impact and abrasive action 
in connection with spindles, coupling boxes, pinions, 
rolls and other heavy mill parts. 

Figure 2 illustrates what happens on the wobblers oi a 
36-in. slab mill roll. The two rolls went into service at 
the same time, but one had hard-faced surfaces while the 
other was used “‘as cast.”’ 

Prior to a study as to how to overcome this terrific 
wear, hundreds of welding hours were spent in building 
up wobblers like these, which was a tedious’welding job 
that had to be done four or five times during the life of a 
roll. It is easy to say that hard-facing was the obvious 
solution, yet many times such obvious solutions escape 
our attention when we are busy with our routine duties, 
or when we hesitate to try a new idea. 

Achieving a satisfactory result, however, took con- 
siderable study, for the build-ups had a tendency to pu!! 
away from the 0.35 to 0.40% carbon steel used in the wob- 
blers. After some study, we discovered that the trouble 
lay in the base metal itself. The parts being built up 
had been under continual impact and the metal was 11 
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fatigue. This condition was overcome by scarfing off 
this battered metal and building up on good solid base 
metal. Generally about */,-in. of metal was removed 
before the minute stress cracks were removed and a solid 
base exposed. We then:build up with a 0.25% carbon 
£6012 electrode and finish off with a pass using a moly or 
nickel-manganese steel electrode. 

In work of this character, welders must adhere strictly 
to templet sizes after properly centering their layout, and 
then grind the work to size. This care in rebuilding 
eliminates the necessity of machine work. One recon- 
ditioning now lasts the life of the roJl and since much of 
the wear and tear is avoided, as well as torsion of the 
operating parts being lessened, the mill operates more 
smoothly. This, in turn, plays its part in increasing 
mill performance and quality, and certainly in reducing 
repairs and breakdown losses in operation. 

Preventive maintenance is important in this connec- 
tion, for it is not necessary to wait until the wobblers are 
worn to knife edges. Hard-facing can be readily applied 
to a new wobbler before it goes into service by merely 
scarfing off the foundry mold crust and applying one, or 
at most two, passes of hard-facing material. 

Another hard-facing application, to combat combined 
pressure and hot abrasion, is in connection with slabbing 
and blooming mill hydraulic shear knives. These 
knives are 6 in. thick, 65 in. long and 12 in. wide. They 
were formerly made of various alloy steels and had a 
life of approximately 10,000 tons of sheared product. 
Before the war, shearing operations were mostly on 
ordinary carbon steels. During the war, however, it 
was necessary to handle alloy steels and armor plate, 
which played havoc with the knives. The problem, 
however, was solved by replacing the alloy knives with 
0.45% carbon plate,one edge being undercut '/; by 1 in. on 
the side and bottom faces and overlaid with a single pass 
of hard-facing material. Knives fabricated in this 
manner sheared 60,000 tons of difficult-to-shear products. 

Tong bits, used in stripping ingots from molds, for- 
merly lasted only 8 hr. and sometimes less. These bits 
were redesigned at points of highest stress and the con- 
tact edge hard-faced. This treatment increased the life 
of the bits to approximately 320 hr. of usage. With the 
additional life, higher tong pressures were realized, which 
greatly decreased the percentage of ‘“‘stickers.’’ This, 
in turn, cut stripper operation time, which allows the 
ingots to get to the soaking pits at higher temperatures. 

The foregoing are merely a few examples of preventive 
maintenance work involving the use of hard-facing 
applications. All around will be found chances for 
improvement. Those mentioned were big jobs, but one 
should not forget the small parts, guides, dies, pusher 
rods and similar pieces where the application of a little 
“blob’”’ of hard-facing will save time and assure smoother 
operation by increasing the life of a piece. 


Fig. 5—Booni Type Flame Cutting Machines Speed Up Multiple 
Cutting Operations of Production Parts 


- 


Fig. 6—A Few of the ee Sections Produced in the Gary 
ant 


Hard-facing problems are not too easily solved, nor is 
any one rod the panacea and cure-all for wear problems. 
Each application needs study and experiment to develop 
proper base materials and the correct electrode or rod, 
preheat, postheat and welding procedure. Sometimes 
a low-priced rod will do the job, while at other times rods 
costing several dollars a pound are necessary. Proper 
usage and application, however, often make the higher 
priced rods the least expensive. These are some of the 
challenges encountered in maintenance welding and their 
solutions are rewarded by increased production and 
savings in product cost. 

Repair of wear on bodies and journals of table and 
guide rolls needs consideration of such things as marking 
of the product, necessary coefficient of friction for trans- 
port, heat of the product and the reaction of bearings. 
For these reasons, build-ups generally should not exceed 
250 Brinell hardness, and 200 is better. 

In most instances the elements being built up are 
round. Manual build up commonly results in uneven 
contour, creating high and low spots and a tendency to 
overweld. This condition is detrimental to machine 
tools and consumes too much machine time in finishing 
the work. 

A lathe of sufficient swing and length to take a large 
part of the work encountered, equipped with an auto- 
matic welding head, is ideal for handling these circular 
jobs. Such a unit is shown in Fig. 3. Its use will 
produce savings of up to 60% of the labor costs in weld 
metal deposit alone although the wire cost is slightly 
higher. Most of the work at Gary is built up with wire 
depositing a 0.25% carbon overlay although some applica- 
tions of harder metal are made. This type of build-up 
is sufficiently hard to take care of normal requirements 
of wear, friction and machinability. The deposit is 
uniform and concentric, with bead layers overlapping 
nicely, and produces an easily machined surface. 

The steel mill maintenance department will of neces- 
sity perform welded fabrication work. A few examples 
are shown in Fig. 4. Many patterns are scrapped after 
years of disuse, so replacements are commonly fabricated 
of steel plate. Likewise, engineering progress has de- 
veloped the use of more and more fabrications by weld- 
ing. When drawings originally made for castings are 
used, the layout and assembly men must be sufficiently 
trained to convert them intelligently into plate fabrica- 
tion. In this conversion work, one has to have an open 
mind and be willing to throw the quirks, time-honored 
customs, and foundry practices out of the window. 
Welded fabrication resolves itself into simple elements, 
but if changes are made, the field conditions ‘must be 
checked if satisfaction is to be assured. Most welding 
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jobs are tailor-made, but when quantity or repetitive 
items are ordered, modern practice is to make use of jigs 
and automatic welding equipment to increase production 
and hold cost to a minimum. 

Portable and boom type (Fig. 5) shapecutting ma- 
chines are important tools around a shop. Rolled steel 
of various compositions is used to produce shapes and 
blanks for finish machining and final heat treating, such 
as gear, sheave and pulley blanks, pipe flanges, liners, 
wearing plates, pug mill blades and similar items. A 
substantial saving was made in our shop by shape-cutting 
entry and delivery guides, which are used by the thou- 
sands in the rail and merchant bar mills to guide the 
product being rolled through the various mill passes, 
each rolled section and pass having a guide for its 
peculiar shape. These are flame-cut from 0.45% carbon 


plate. Formerly these guides were forged, at a syb. 
stantial cost per piece. Shape cutting, however, results 
in low unit cost per guide, especially if multi-torch cyt, 
Likewise, the operators are able to obtain guides oy 
short notice, which affords them opportunities fo; 
greater flexibility of rolling schedules. Another example 
of the application of multi-torch cutting is in the produc. 
tion of steel wedges 1'/, by 11/2 by 6 in. long which are 
used by the thousands in connection with the stripping of 
ingots. Figure 6 shows a few of the many flame-cyt 
sections which we produce. 

The foregoing few examples will serve to indicate how 
the maintenance welding department’ has become a vita] 
cog in smooth plant operations. Sometimes the result 
is seen directly; at other times the result is indirect. 


Cast Iron’ 


AST iron as an engineering material Has grown in- 
creasingly important in the past decade because of 
its low cost and its many desirable properties. 

Modern research, too, has greatly improved the quality 
of available irons and made their wider use possible. 

Cast irons are alloys of iron which contain so much 
carbon that in the as-cast condition they are not mal- 
leable at any temperature.! Their low melting tempera- 
ture and marked fluidity permit the use of simple melting 
and casting procedures, and make it possible to produce 
useful shapes economically. 

Chemically, ordinary cast iron consists principally of 
six elements; approximately 93 to 95% iron, plus carbon, 
silicon, manganese, phosphorus and sulphur. These 
constituents may be present in the following approximate 
amounts: carbon 1.75 to 4.5%, silicon 0.5 to 3%, man- 
ganese 0.5 to 1%, phosphorus 0.15 to 1% and sulphur 
upward of 0.05%. Most irons contain about 2.5 to 3.5% 
carbon. Carbon may be present in cast iron uncombined 
as graphite, as combined carbon (Fe;C, cementite),' or as 
a mixture of the comibined and uncombined forms. 

Cast irons may be classified into the following groups:? 

Pig Iron: the product of the blast furnace in which 
iron ore is reduced by means of carbon to the “pig’’ 
material. This is used for remelting into refined cast iron 
or steel. 

White Iron: contains carbon almost entirely in the 
combined form and is produced by rapid cooling of con- 
trolied compositions; it is hard, brittle and difficult to 
machine. 

Malleable Iron: produced when white iron is specially 
annealed and then held at subcritical temperatures. It 
consists of ferritet and nodular temper carbon, and pos- 
sesses properties comparable to iow-carbon steel. 

Gray Iron: contains carbon principally in the uncom- 
bined flake-like form, graphite. 

The addition of relatively small amounts of nickel plus 
chromium or of molybdenum greatly strengthens the 
resulting alloy cast iron. High percentages of nickel and 
chromium produce austenitic non-magnetic iron with in- 
creased corrosion resistance. The addition of about 14% 
silicon to cast iron produces a silicon iron of exceptional 
corrosion resistance. One authority has termed cast iron 
“fron plus graphite.’’ The latter component is uncom- 
bined and undissolved in the metal and does not add any 

* Taken from Tempil® Topics, 3 No. 5 (May 15, 1948). 
t+ See Temrit®, “Basic Guide to Ferrous Metallurgy,” for definitions and 


boundaries of critical temperatures. This 16- x 21-in. plastic-laminated wall 
chart in colors is available on request. 


strength to it. In spite of this, the gray irons, because oj 
low relative cost, find wide use where the properties of 
the metal suffice for service conditions. 

Gray irons have strengths from 20,000 to 60,000 psi., 
depending on composition and cooling rate. Increasing 
carbon and silicon content and slower cooling favor the 
formation of graphite and consequently reduce the 
strength of the iron. These irons have high compressive 
and shéar strengths and excellent wear resistance. The 
graphite content appears to act as a lubricant in machin- 
ing. Shock resistance is low as judged by conventional 
impact tests; however, gray irons of higher strength have 
stood up well in many services under moderate shock 
loads. Cast irons have a very high capacity to absorb 
energy; this so-called ‘“‘damping”’ property makes them 
valuable in moving parts where natural periods of vibra- 
tion may cause extremely high stresses. 

With increasing use of cast iron, the need for welding 
this metal occurs more often. One authority® divides 
such welding into three primcipal categories: (a) salvage 
of defective casting in-the foundry; (b) maintenance and 
repair; (c) fabrication welding. The first two of these 
have been employed for many years; the latter is a com- 
paratively new technique and not much information is 
yet available on the subject. 

Cast iron may be welded by the gas or metallic arc 
method. Preheating? is very important, as it serves to 
reduce hardness in the weld deposit, to lessen hardness in 
the heat-affected zone and to reduce stresses. Preheat 
temperatures of 1000° F. are recommended for gas 
welding. Fluxes are necessary when using uncoated 
rods but flux-coated rods are available. 

For electric are welding, both ferrous and nonferrous 
coated electrodes are on the market. The former results 
in extremely hard brittle deposits if preheat is not used, 
whereas the non-ferrous deposits are soft. However, in 
either case a brittle martensitic region is formed in the 
heat-affected zone of the cast-iron base metal if no pre- 
heat is used. This introduces the danger of cracking, as 
well as extreme difficulty in machining. A preheat of 
500° F.{ minimum is therefore commonly used. For 
heavy sections, higher preheats up to 1000° F.t{ should 
be used. 
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Fabricated Diesel Engine Structures 


By C. B. M. Dale’ 


Article includes an historical account of-a re- 

design of a cast iron Diesel engine with a com- 

plete interchange of parts with either castings 
or welded steel parts. 


Introduction 


OR MANY years my company, Petters Ltd., has 

manufactured oil engines which have acquired an 

international reputation in reliability, economy and 
performance, especially since 1937 when the Petter 
Superscavenge Two-Stroke Oil Engine operating on the 
now well-known Kadenacy system was introduced. 
Actually, this engine type was the first successful com- 
mercial application of this system. 

This engine is manufactured in a standard range of 
from 2 to 6 cylinders, 8'/:-in. bore by 13-in. stroke, de- 
veloping 96-104 bhp. per cylinder at 600-650 rpm., thus 
covering a power range of from 192-624 bhp. The en- 
gitie operates on the two-stroke cycle, the brake mean 
effective pressure at the above powers being 85.88 psi. for 
the British Standard Specification 12 hr. rating. Fuel 
consumption at these rated powers is 0.38 lb. per bhp.-hr. 
with an invisible exhaust, and the lubricating oil con- 
sumption guaranteed is less than 1'/:% of the fuel used 
at full load. 

The engines are also offered as marine propulsion 
units with an oil-operated reverse reduction gearbox, and 
as a Diesel-electric locomotive unit, and for various 
duties as with heavy excavating machinery and ship’s 
auxiliary generating sets. Fabricated construction is 
used very largely in the manufacture. 


* Data and illustrations from a study submitted to The James F. Lincoln 
Arc Welding Foundation in its recent $200,000 Design-for-Progress Award 
Program for reports and advances and improvements made by the applications 
of arc welding in design, fabrication, construction and maintenance. 

t Chief Engineer, Petters Ltd., Loughborough, England. 


Fig. 1—Crankcase Structure 


The Adoption of Fabricated Construction 


From its inception in 1937 until about 1942, in accord- 
ance with then current British and European practice, 
the engine structure was made mostly of heavy cast-iron 
parts. During the war, however, the supply of these 
large castings, which are particularly complicated on two- 
stroke engines, became increasingly difficult. Owing to 
the diversion of labor for military and more urgent mu- 
nitions service, the dearth of skilled molders in the found- 
ries became increasingly acute. This situation is just as 
severe today, two years after the end of the war. 

From 1941 to 1942, the author was compelled by urgent 
circumstances to overhaul the designs completely with a 
view toward avoiding cotnplicated and heavy castings in 
favor of fabricated steel. Although considerable knowl- 
edge and practice of fabricated structures has been ac- 
quired by the large marine engine builders in this country, 
such as Doxford and Vickers-Armstrong, relatively little 
was known of the technique of welded fabrication as ap- 
plied to the smaller medium speed engines of the general 
class described. It was known, of course, that General 
Motors Corp. in the United States had extensively used 
fabricated construction on the Electromotive Winton 
engines of similar type and sizes, and also that M. A. N. 
Deutz and other German concerns were applying fabri- 
cated construction very extensively. However, the 
author had had no personal experience and only second- 
hand information of doubtful value was available. 


Interchangeability with Castings 


Furthermore, it was axiomatic in any change of design 
that production must not be interrupted for one moment 
and that the fabricated structures themselves must be 
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Fig. 3—Cylinder Housing 


strictly interchangeable in every respect with the castings 
they had to replace; thus, the pre-existing jigs and tools 
might be used without alteration. For servicing pur- 
poses, also, it had to be possible to send to a breakdown a 
fabricated part which might fit exactly in the place of a 
cast part. Finally, castings and fabricated parts had to 
be used together. For instance, a cast bedplate might be 
used with a fabricated crankcase or column and vice 
versa. 

To add to the formidable task owing to the supply 
position, to military and to other considerations, the 
over-all weight had to be reduced. The utmost economy 
was also called for in the use of steel plates. 

At the same time, the power and speed of the engine 
were continually being improved and increased. During 
the years when this change was first considered, the 
power was raised from 75 bhp. per cylinder at 500 rpm. 
to 96-104 bhp. per cylinder at 600-650 rpm., an increase 
of 39% in bhp. output and 30% in speed. Development 
work was and is now, being pressed on to 750 rpm. or a 
further 15%, together with an increasé in power to 120 
bhp. per cylinder. 


Production Conditions at the Beginning 


Faced with these serious problems, at a time of great 
stress and difficulty, with depleted staffs and the general 
effect of enemy action, the prospects were viewed with 
much misgiving. The first step was to prepare a design 
to the best of our ability. Here we were assisted by the 
fact that the factory already had a fabricating depart- 


ment. It was, however, largely committed to other 
vitally urgent tasks. Furthermore, equipment was out of 
date. Aliso, the personnel had no intimate knowledge of 


the specialized technique necessary for handling highly 
stressed structures such as are encountered on Diesel en- 
gines. 
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Preparatory Steps 


The aid of the Ministry of Supply Advisory Service on 
welding was obtained; they criticized the designs and 
afforded much valuable assistance. The help of welding 
specialist firms also was sought. The senior designer in 
charge of the work of conversion was sent to one of the 
excellent courses in practical design and welding tech- 
niques. An,attractive feature of these courses was that 
the designer had actually to undertake welding processes 
himself and to make a successful job for the work, thus 
leading to the difficulties of the man on the shop floor 
with whom he would ultimately have to cooperat 

A young man of university education and high intelli- 
gence and aptitude who had received welding and meta! 
lurgical training was placed in the fabricating department 
as a technical adviser. One or two key men on the shop 
floor were sent for practical training. As many of the en 
gines manufactured were built to Lloyds Survey or Ad 
miralty requirements, efficient welding techniques and 
rigid inspection of the work had to be developed. 


Use of Wooden Models as an Aid to Study 


During the preparation and after the designs had been 
thoroughly ‘“‘vetted”’ as indicated, wooden models of thi 
most difficult parts were made. These were exact repli- 
cas in detail of each major structure. The pieces were 
made of the exact size of each plate to be used, and so as- 
sembled. All concerned, therefore, could study the 
models to see how the programs of operation could bh 
‘carried out in the best manner. 


General Constructional Details 


To take the stresses directly from the cylinder head 
bolts to the base of the structure, a box-form water jack«' 
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Fig. 5—Bedplate 


was devised, which is built up of two continuous plates 
suitably bent and pierced with holes for the air inlet. 
Into this middle portion is welded a low-carbon steel cast- 
ing, which forms the complicated air port section in the 
middle of the liner. By this means the necessary con- 
tinuity of the structure is preserved. 

Figures 1 and 2 show the crankcase structure in full 
detail. Starting from the top down, the latter is a 
heavy plate, built to carry the cylinder head holding- 
down studs. The cylinder jacket sections previously de- 
scribed are separately subassembled. The lower portion, 
which forms the actual crankcase, is also subassembled 
previously, and the jacket sections are welded to it. 

The outer walls and the camshaft trough are then 
added; various trimmings and fillets complete the struc- 
ture. 

The drawings are prepared absolutely complete in 
every detail. Specification sheets are prepared with 
them, together with detail and development drawings for 
each piece of steel as shown in Figs. 3 and 4, inclusive. 

The bedplates of the engine call for no particular com- 
ment, being well defined in Fig. 5. The method of form- 
ing the center sections is interesting. These are made of 
box sections and “‘joggled”’ plates to ensure great rigidity; 
thus, stress ribs from the bearings, a feature of the cast- 
ings, are avoided. Photographs of the crankcase or 
column and bedplate castings are shown for comparison 
in Fig. 6; the appearance is identical. 


General 


At the present time, provision is made for fabricating 
engine structures at the rate of 48 cylinder lines per 
monthly period of four weeks (13 monthly periods per 
annum). Most engines built have three and four cylin- 
ders; the six-cylinder unit is next in frequency, and there 
are relatively few in two- and five-cylinder sizes. The 
fabricating department has been largely reorganized with 
new welding, pantograph flame cutting and manipulating 
machines. Adequate facilities exist for plate bending, 
pressing, etc. A number of minor engine parts are fabri- 
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cated, such as valve rockers and brackets. These call jg, 
no particular comment, exeept that the fabrication of 
small components is on the steady increase. 

One feature of the fabricated structures, however, cajjs 
for criticism. This refers to the general level of engin. 
noise and vibration. There is undoubtedly a tendengy 
for fabricated engines to be more noisy than engines with 
cast iron main parts. ‘‘Drumming’’ is eliminated, oj 
course, through the use of suitable stiffeners and pads, 
Harshness is probably due to the poor damping capacity 
of steel. Similarly, because of the characteristics of stee) 
a slightly greater tendency to vibration effects has beep 
noted. Here, again, care must be taken to incorporat; 
stiffeners at the right places. Unfortunately, no definit, 
rules can be given. The author’s procedure is to run over 
the structure with a Cambridge Vibrograph, recording 
the intensity of vibration, and to take remedial action 
accordingly. Some care in the interpretation of the re. 
sults is necessary in analyzing the resonance characteris. 
tics of the structure or frame on which the engine js 
mounted. Effects arising from the torsional vibration 
characteristics of the running gear and driven machine 


must also be taken into account. Generally, each case ing and 
must be dealt with on its merits. In addition, audi. a in 
ometer devices have been used with varying success, design 
The ideal would be to design a new engine. For com- J jt has 
mercial reasons and for the special conditions mentioned JJ jjetely 
at the beginning of this short paper, this is impossible. JJ yeight 
Improvements can only be introduced step by step as, J put in 
and when, opportunities are offered. Progress is some. much 
what slow, but so far entirely satisfactory. No single nately 
failure of any kind whatsoever has yet been reported on : 
any fabricated engine structures of the kind described 
and illustrated. Many hundred engines have been work- 
ing for several years under the most arduous conditions 
possible. 
Fabricated construction has now been adopted by the 
company as a standard practice. The use of castings is 
being discouraged wherever practicable. Many castings 
yet remain to be investigated for fabrication. Some, of 
course, are quite inamenable to this modern technique, 
but it is clear that considerable economies in labor and in 
delivery of finished parts can be achieved thereby. 
Costs of Fabrication . 


As regards costs, so far these are about equal with a 
very slight bias in favor of fabrication, especially in the 
case of the heavy and complicated parts, where core mak- 


Fig. 6—Bedplate and Crankcase Assembled 
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Fig. 7—Completed Engine and Installation 


ing and setting in the foundry require highly skilled labor 
now in short supply. Here, again, the restrictions on the 
design imposed in our particular case must be recalled. 
It has not yet been possible to design the engine, com- 
pletely ab initio, as a fabricated structure. Possibly the 
weight and cost might be reduced to a certain amount, 
but in the author’s opinion, for what it is worth, not 
much more than 10-15% at the very most. Unfortu- 
nately, actual figures of cost cannot be disclosed for com- 


Fig. 8—Completed Engine and Installation 


petitive and commercial reasons, but it is obvious that if 
it was not commercial we should not be doing it. 
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Testing Spot-Welds 


WELL-KNOWN British firm manufacturing spot- 
welding machines has developed an ingenious de- 
vice for the routine inspection of spot welds 

which, apart from its intrinsic value, may be found useful 
for other applications. When spot welds were subjected 
to X-ray examination, it was found that when a small 
crater appeared within the area of the spot, these proved 
to be the strongest welds when subsequently subjected to 
tests of destruction. Radiographic inspection is, how- 
ever, costly, and since it was known that austenitic ma- 
terial changes its magnetic properties when subjected to 
heat treatment, just as it does when stressed by shearing, 
working or rolling, spot welds were examined magneti- 


* Reprinted from January 1948 issue of Transactions of the Institute of 
Marine Engineers, London. 2 


cally. It was then discovered that the better the welds 
the greater the magnetic permeability of the spots, and 
this discovery led to the development of a simple form of 
magnetic detector cell, used in conjunction with perma- 
nent magnets. The cell consists of a shallow dish of trans- 
parent plastic material, the back of the dish being formed 
of a thin diaphragm which is usually opaque or white. 
The cell is sealed off and filled with light oil in which mi- 
nute magnetic particles are suspended. When the de- 
tector is laid on steel sheet that has been spot welded and 
to which an external source of magnetism is applied, a 
pattern is formed on the diaphragm indicating the spots 
which have reached a sufficiently high temperature dur- 
ing the welding process to produce satisfactory results. 
It is claimed that this method of testing spot welds is not 
only quick and reliable, but that unskilled persons are 
soon able to become proficient in applying it.—Ship- 
building and Shipping Record, Vol. LXX, No. 15, 9th 
October, 1947, p. 407. ° 
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Manual Use of Hidden Arc Welding 
Reduces Welding Time on U68 Code 
Work by 42% 


By Emmett A. Smith* 


NE OF the most important developments in re- 
cent years in the welding field is equipment for 
‘the manual use of hidden arc welding. Its ver- 
satility and flexibility as a production tool are being dem- 
onstrated by the M. W. Kellogg Company in Jersey 
City, N. J., in the manufacture of refinery equipment. 
Most of the work to which it is being applied is U68 and 
U69 code welding on high-tensile steels which must meet 
X-ray inspection standards. Welding times have been 
reduced by 42% and over, while production of some items 
has been increased by 172%. 

In Kellogg’s fabricating plant, manual hidden arc weld- 
ing is being used to weld heads on refinery towers, inside 
as well as outside, for welding nozzles on towers, fabri- 
cating condenser bonnets, tubing and shells. 

The equipment that has been put to these varied uses is 
seen in Fig. 1 welding the outside seam of 12-in. piping for 
refinery use. The unit is called the Manual Lincolnweld. 
It is a portable self-sufficient unit providing all the neces- 
sary welding current and auxiliary power, plus automatic 
wire feed mechanism and controls. The basic element of 
the unit is a standard 600-amp. welder which can be used 
for either regular manual welding or for manual hidden 


* Development Engineer, The Lincoln Electric Co., Cleveland, Ohio. 


Fig. 1—The Portable Self-Sufficient Manual Lincolnweld Unit 
Permits the Use of the Hidden Arc Process of Welding in 
the Fabrication of Small Diameter Refinery Piping at the M. W. 


Kellogg Co. in Jersey City, N. J. Here the Welding Gun Is 

Guided by Hand to Make the Outside Weld. A Machine Set- 

ting of 400 Amp. with a Travel Speed of 18 In. per Minute Is 

Used. Welding Speeds on This Work Have Been Increased 
100%. It Is All X-ray Work 
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Fig. 2—The Radiagraph Buggy in the Foreground Propels a 
Small Cart on Rails Through the Inside of the 12-In. Diam. 
Pipe to Make the Inside Seam 


arc welding. Mounted on the welder is a compact unit 
containing the wire reel, feed mechanism, drive motor and 
voltage controls. A special cable to which is attached a 
cone-shaped welding gun completes the equipment. 

In manual hidden are welding the electrode wire is fed 
automatically to the work through a granular flux that is 
deposited by gravity from the welding gun. The wire is 
fed from the reel and through the special cable to the gun 
at the proper speed for the amount of current being used. 
The cable is rubber-covered stranded copper, in the cen- 
ter of which is a closely wound coiled spring. The cable 
provides a light flexible carrier for both welding current 
and electrode wire. The process uses a small, °/¢-in. 
diameter electrode to provide ease of operation in manipu- 
lating the gun. 

A constant arc voltage is autonsatically maintained in- 
dependently of the height of the gun above the work. 
The gun can, therefore, be raised or lowered to regulate 
the flow of flux needed to cover the are completely. 
With the °/,,-in. electrode wire extremely high-current 
densities are used. Because wire is fed through the gun 
nozzle at rates of generally around 300 in. per minute and 
because current is introduced to the wire close to the arc, 
it is possible to use 600 amp. with only a °/4-in. electrode. 
For regular hand welding an electrode over four times «s 
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large, or */s-in., is required to handle 600 amp. The cur- 
rent densities used with the manual hidden arc-welding 
equipment are higher than have ever been used before 


Fig. 3—The Conical Welding Gun Has Been Removed 
fromthe End of the Cable to Permit Passage Through the Pipe. 
The Flux Is Carried in and Deposited from the Box Mounted by 
the User in the Cart. A Portion of the Smooth Dense Weld 
Just Made Is Seen Between the Rails Going Through the Pipe 


Fig. 4—Here the Equipment Is Used in Conjunction with a Vari- 

able Speed Positioner to Weld Flanges on Bonnets for Con- 

denser Shells. The Increased Welding Speeds Have Stepped 

up Production from Two to —" and One-half Bonnets per 
ay 


and effectively concentrate heat sufficient to weld */,-in. 
plate in a plain butt joint, one pass each side, without 
edge preparation. 

This simplified equipment for using hidden are welding 
has extended the advantages of that process to applica- 
tions where its use has previously not been economical or 
physically possible. The higher welding speeds and 
higher current densities used deposit at lower cost a 
deeply penetrating and smooth-appearing weld. The 
uniform heat application, slow rate of cooling and free- 
dom from hydrogen in the weld metal facilitate welding 
in higher carbon and low-alloy high-tensile steels. 

Figures 1, 2 and 3 illustrate the procedure for making 
piping for refinery use in 15-, 12- and 8-in. diameters. 
While at casual inspection the procedures may seem un- 
necessary, all of this work must pass X-ray examination 
and is rejected for the slightest flaw. All welds to be 
X-rayed are chipped and ground flush. 

The tubing is rolled from plate in °/s-, '/s- and */s-in. 
thicknesses. A sealer bead is first put on the outside of 
the seam in one pass with this unit. A radiagraph buggy 
is then set up with an extension, as shown in Fig. 2, for 
welding the seam on the inside. The welding gun is re- 
placed with the setup, as shown in Fig. 3, to permit pass- 
age through smaller pipes. The first pass on the inside 
is made with a machine setting of 400 amp. at a speed of 
18 in. per minute. For the second pass, in order to de- 
posit a wider bead, the setting is cut down to 350 amp. at 
14 inches per minute. 

The track is then removed and the original sealer bead 
flame gouged with a torch to make a groove */)-in. deep. 
This groove is seen in Fig. 1. The weld is then deposited 
on the outside with a setting of 400 amp. at a speed of 18 
in. per minute. This is sometimes done in two passes, de- 
pending on the size of pipe and the amount of reinforce- 


Fig. 5—The Welding Cable and Gun Have Been Taken 

Through the Manhole of This 9-Ft. Diam. Tower in Order to 

Make the Inside Joint Between the Head and Shell. For the 

First Time It Is Now Possible to Make Welds on the Insides of 

These Towers of the Same Quality as Are Made on the Outside 
with Fully Automatic Equipment 
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ment resulting. The weld is deposited with just enough 
reinforcement to permit grinding flush. 

The hidden arc process as applied to welding this pipe 
increases welding speeds by 100% and produces smooth 
clean welds that require less chipping and grinding for 
X-ray. 

In Fig. 4 the unit is being used to weld the flange to a 
bonnet for the top of a condenser shell. The thickness of 
the bonnet is °/s-in. First, a back-up bead is put in with 
a plain butt weld on the inside. The outside of the joint 
is then flame gouged to make a 37° groove. One pass is 
then put inside with a setting of 350 amp. and a speed of 
14 in. per minute. The outside is welded with the ma- 
chine set at 400 amp. using a travel speed of 14 in. per 
minute. The resulting bead is */, in. wide. 

The production of bonnets has been increased by using 
the manual hidden are welding from two per day to three 
and one-half per day. . 

The manual hidden are welding has been particularly 
useful in eliminating porosity in the critical inside weld 
joining the head to the shell of catalytic towers. Whereas 
the outside welds are made with fully automatic equip- 
ment, there previously has been no alternative but to use 
hand welding on the inside since there is no way of getting 
the automatic unit inside after the head is on. 

Figure 5 shows the Manual Lincolnweld equipment in 
use on the head of a tower 9 ft. in diameter and 115/¢4 in. 
thick. The welding cable and gun have been taken into 
the tower through the manhole to make the inside welds. 

The head is first joined to the tower with a manually 
applied sealer bead that is made a new type, low hydrogen 
electrode to reduce probability of cracking. The outside 
weld is then completed with fully automatic equipment. 

The inside of the joint is then flame gouged to prepare 
for welding. The groove gouged is 5/s in. deep and 4/, in. 
wide. Four passes are made using a setting of 400 amp. 
at a speed of 14 in. per minute (Fig. 6). 

With manual hidden are welding the inside weld is 
made on this tower at a considerable reduction in welding 
time over regular manual arc welding, and makes a de- 
posit less critical in tendency toward porosity. 

In addition to the applications illustrated, this new proc- 
ess has been used for making straight seams in '/;-in. 
plate that is then rolled into cones for penstock funnels. 


Fig. 6—Four Passes Are Made Inside the Tower in This Flame. a 
Gouged Seam Joining the Head to the Shell. 400 Amp. at a 
Speed of 14 In. per Minute Are Used. The Absence of Smoke, 
Spatter and Visible Arc Rays Increase Operator Efficiency in 
Applications in Closed Quarters Such as This. Welds Deposited 
Are Dense and Free of Hydrogen Which Reduces the Tend. 
ency to Cracking and Eliminates Porosity. The Welds Must 
Pass X-ray Examination 


It is used for welding flanges of all types and sizes. It has 
been useful as a repair tool for making repairs of high 
quality in fully automatic welds in which a flaw has been 
revealed. The manual hidden arc weld has not only re- 
duced labor costs while improving quality on this critical 
work, but has taken much of the production off the 
already overcrowded fully automatic machines. \V 
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Proper edge preparation is half the job of 
welding. This article tells you how to prepare 
steel sheet or plate for welding. Hints on flame 


adjustment are given. 


Getting Ready to Weld | 


By H. B. Gilson* 


HEN pieces are to be joined by welding, the 

kind and thickness of material and the method 

of fitting the pieces together determine the 
type of joint that will be used. Naturally, the prepara- 
tion for welding includes any steps that are necessary to 
provide the best possible conditions, such as cleaning the 
metal edges, making allowances for expansion and con- 
traction, and lining up the adjoining pieces. 


Joint Design Depends on Thickness 


Metals are classed as sheet or plate, according to their 
thickness. When material is '/; in. or less in thickness it 
is called sheet and its thickness is specified by a gage 
number. There are several systems for gaging sheet and 
wire. In most all of the systems though, 16 gage desig- 
nates material that is about '/,, in. in thickness and 11 
gage, material that is '/s in. in thickness. The thickness 
of plate materials (!/s; in. or more in thickness) is indicated 
by fractions of an inch, as */i» or */s in. thick (see Fig. 1). 

The main reason for welding is to join two pieces of 
metal into a single piece so that structurally there is no 
joint at all. To do this, the weld must completely pene- 
trate the joint. Usually, metal must be added so that the 
thickness at the joint will be at least as great or slightly 
ore than that of the materials being joined. 


* The Linde Air Products Co., Newark, N. J. 


Methods for Welding Sheet 


One type of joint, shown in Fig 2, is the flange joint. 
You can make this by turning up the edges, butting the 
pieces, securing them by tack welds, and then melting 
down the flanged edges. A sketch of the cross section is 
shown in Fig. 3. If the flanging has been done correctly, 
you will not have to add welding rod. 

Where the design calls for the parts to be flanged and 
welded, flat sheets can be flanged by hand. The edge of 
the sheet should be turned up so that the height of the 
flange is equal to the thickness of the sheet. Put the | 
piece in a vise and bend a flange by hammering, or clamp 
bar stock along the edges of the piece to hold it while the 
edge is flanged. 

When making flat butt welds in steel sheet, you will not 
find it difficult to obtain complete penetration. There- 
fore, you can leave the edges of the sheet as they were 
when the pieces were trimmed to size. If the sheet has 
been sheared, there is usually a natural bevel due to the 
shearing action. Wherever it is possible, try to arrange it 
so that you can bring the edges together using this 
natural bevel to form a welding vee (see Fig. 4). Place 
the parts in position and hold them firmly by clamps or 
jigs while you make the tack welds. Space the parts 
about '/ in. at the place where the weld is to start. The 
space at the finishing end should be */\5 or '/s in. This 
allowance is necessary for contraction of the sheets during 
welding. Figure 5 shows the original edges and the weld 
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carry the puddle right to the bottom of ¢4, 
joint to obtain complete fusion, it will tay, 
more time and attention on your part 
do this with */ \.-in. plate than with thinner 
material. Beveling of material jn 
more in thickness will pay for itself ;, 
better results and time saved. Figure | 
shows the weld contour and the origing| 
spacing of unbeveled plate. 

The bevels can be made with an Oxyger 
cutting blowpipe if you have one, or by 
grinding, chipping or machining. Th; 
angle between the beveled surfaces shoylq 
be between 50 and 90° (see Fig. 7), de 
pending on the welding technique to ly 
used. For backhand welding, a narrower 
vee can be used. The angles are usually 
between 50 and 70°. The forehand tech 
nique requires a wider angle, usually b¢ 
tween 70 and 90°, to allow room to swing 
the flame past the end of the weld and 
heat the sides of the vee ahead of th 
puddle. 


Fig. 1—Material Less Than '/, In. Thick Is Called Sheet. Material Over '/, In. Material that is beveled to a feather 


Thick Is Called*Plate 


contour typical in joining sheet steel. Here necessary 
metal is added from a welding rod. 


Methods for Welding Plate 


You can make square butt joints in plate up to */1 in. 
thick without beveling the edges. Since you will have to 


Fig. 2—Steel Sheet Is Frequently Prepared for Welding by 
Turning Up the Edges or Flanging 


Fig. 3—The Height of the Flange Should Be Equal to the 
Thickness of the Sheet. Note the Outline of the Resulting Weld 


edge is satisfactory when reasonable car 
is taken to prevent the edges from melt 


Thicknesses up 
to gage (F) ~ 
“ 


Spacing é to | 


Fig. 5—-When Welding Sheet with Square Edges, Leave a 
Space of About '/;, In. at the Start of the Weld. Note the 


Recommended Weld Contour 


Fig. 6—You Can Weld Steel Plate from '/,; to '/, In. Thick in 
One Pass Without Beveling. Space the Parts so That You 


Can Get Complete Penetration 


Sguare Nose Feather Edge 


30°to 45° 30°40 45° 
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Fig: 4—Sheared Edges Provide a Natural Welding Vee if 
They Are Placed Together in the Right Way 
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Fig. 7—Plate '/, In. and More in Thickness Can Be Beveled 


with Either a Square Nose or a Feather Edge 
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Of th lighted. Turn on more oxygen until the flame burns with | 
ll tak, a clear white light. Then close the acetylene valve 
art t slowly. Notice that the blue-white “‘feather’’ decreases 
hinner and the “inner cone’’ becomes more pronounced. The 
IN. or feather indicates an excess acetylene flame. As you close 
self jy the acetylene valve further, the feather will get shorter | 
sure | and finally disappear into the inner cone. This is the 
ginal neutral flame. If you shut off the acetylene further, the 
cone will become slightly smaller, more’sharply pointed, 
XxVgen and slightly purplish in color. This is the oxidizing 
or by flame. The three types of flame are shown in Fig. 8. To 
The increase the length of the flame, first add acetylene, then 
hould oxygen and then readjust. To decrease the length of the 
), de flame, turn down the oxygen and then adjust the acety- 
to b lene to obtain the proper type of flame. ' 
rower When you use gas pressures higher than those recom- 
sual); mended for the particular tip, a harsh flame is produced. 
tech Fig. 8—There Are Three Common Types of Oxyacetylene The harsh flame depresses the puddle surface consider- 
ly be Flames as Shown Above 
swing 
and 
f the J ing too much and allowing the puddle to drop through. 
It is usually better, however, to prepare the pieces 
ather @ with a square nose of '/y in. or more. The parts of 
- care (the assembly should be spaced and secured by tack welds 
melt before proceeding with the welding. Leave a '/s-in. 
space at the starting end of the weld and */\ to '/4 in. per 
—— ft. at the finishing end of the weld. This is to allow for 
contraction during cooling of the weld metal. 
Flame Adjustment 


The neutral flame is required for welding wrought iron 
and the plain, low-carbon steels. To adjust the blowpipe 
for a neutral flame, you must recognize the three types of 

flames and the adjustments required to produce them. 
a The flame will probably be orange-colored when first 


Fig. 10—This Is the Proper Way to Clean a Blowpipe Tip 


4 
ably and causes the molten metal to splash and spatter 


Pe ee ae around the edges of the puddle. With this type of flame, 
” you will have trouble controlling the molten weld metal. 
When the gas pressures are correct, a soft flame will be 
produced. The soft flame does not depress the puddle so 
much and the puddle remains quiet so that you have 
complete control at all times. A soft neutral flame is the 
best one to use in fusion welding of mild steel. 

The blowpipe tip must be clean to produce a proper 


os flame. The flame produced by a clean tip is regular in 
shape, easily adjusted and provides an excellent source of 

= heat for welding. The flame produced by a dirty tip 1s 
irregular in shape, provides an uneven source of heat, is 

° difficult to control, and may pop out while you are 


attempting to adjust it or work with it. Compare the 
two flames in Fig. 9. The uneven flame is caused by dirt 
in or near the opening of the tip. Such dirt is usually 
slag or oxide which clogs the tip when you accidentally 
touch it to the work. Cleaning the tip by hand with a 
proper-size drill or tool, as shown in Fig. 10, will remedy 
the situation. Be careful not to enlarge or ‘“‘bellmouth”’ 


Fig. 9—-The Neutral Flame Made by a Clean Tip Is Regular in the opening. Once the tip has been damaged, it will not 
Shape (Above). A Dirty Tip (Below) Makes an Irregular Flame produce a properly shaped flame. 
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Penetration and Travel Speed in Metal 
Arc Welding’ 


By R. Gunnert 


HE following formula for penetration in Union- 
melt welding was published in the April 1947 issue 


of Svetsen. 
[4 
a 


penetration, measured as shown in Fig. | 

J = current 

E = voltage 

travel speed, cm. /min. 

G = aconstant depending on the flux and the type of 
current. 


Fig. 1—-Definition of Penetration, P 


where 


v 
I 


To determine whether this formula was valid for manual 
welding with coated electrodes, beads were run by an 
expert operator on '/-in. plates of mild steel, Fig. 2. 
The plates were 12 x 20 in. and each plate was allowed to 
cool to room temperature before depositing a bead. 
Each plate was cut at three sections and polished and 
etched for measurement of penetration with a microscope. 

The tests were made with three electrodes. The first 
was AGA-EK-44, a neutral type of mineral-coated elec- 
trode with a tensile strength of about 63,000 psi. It is 
used on straight polarity, particularly for horizontal 
fillets. Electrode AGA-EU-46 has a thick basic coating 
and is used on reverse polarity. The extra heavily 
coated OK Rapid electrode is intended for fast fillet weld- 
ing with deep penetration. 

* Abstract “= Sambandet mellan stranghastighet och intrangning vid 


metallbagsvetsning,”’ published in Svetsen, Vol. 7, No. 2, 33-35, March 1948. 
(Abstracted by G. E. Claussen.) 


+ 
Fig. 2—Test Plate with — ~ a Cut Through the Weld 
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pin 
Fig. 3—Results of Measurements of Penetration Plotted on 
Logarithmic Coordinates 
The lines drawn through the points fit the equation in the text. 
V = travel speed, cm./min. 
P = penetration, mm. 
= diameter of electrode, mm. 
Likstrom = direct current 
Vaxelstrom = alternating current 


The results plotted in Fig. 3 on logarithmic coordinates 
follow an equation of the type: 


where G, is a constant which is different for each di 
ameter of electrode, for each type of current, amperage, 
voltage and flux. A comparison may be made between 
the manual welding results and the formula for Union- 
melt welding. For example, AGA-EU-46 on AC, / = 
290 amp., V = 25 cm./min., and */,.-in. electrode had « 
penetration of 3.30 mm. Using the Unionmelt formula 
and constant: 


25 ( 


It is obvious that Bah in manual welding ts as 
great as or greater than with Unionmelt welding if ti 
comparison is made at the same levels of current, volta 
and speed. 


= 2.4mm. 
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AMERICAN WELDING SOCIETY 


ACTIVITIES=§=R ELATED EVENTS 


NOMINEE FOR VICE-PRESIDENT, 
DISTRICT NO. 6 


Ray L. Townsend, born in Wichita, 
Kan., on June 26, 1912, acquired school- 
ug in Wichita Public Schools, graduating 
rom Wichita High School East in 1929, 
najoring in commercial work. His early 
usiness experience was with machinery 
ind equipment firms who specialized in 
He covered the State of Kansas 
for ten years for one firm in a selling capac- 
ty devoting almost entire time to the 
sales promotion and demonstration of 
various welding processes. 


velding. 


Ray L. Townsend 


Mr. Townsend is a Charter member and 
one of the founders of the Wichita Section 
of the AMERICAN WELDING Society. He 
served in practically all offices of the local 
Section and was Chairman in 1945. 

In 1937 he founded Tweco Products Co., 
‘t which time his developments were 
placed on the market on a national basis. 
The Company manufactures a complete 
line of cable connections and tools for elec- 
tric welding which are today marketed all 
over the world through welding supply 
distributors. Today, Mr. Townsend is 
Partner and General Manager of Tweco 
Products Co. He is an ardent believer in 
the future of welding and devotes almost 
his entire time to its promotion either, 
through his own company, the A.W.S. or 
the National Welding Supply Association 
ol which he is alsoa member. Mr. Town- 
se nd likes to travel, play golf and fish. He 
isa member of the Kiwanis Club. 


CORRECTION 


With reference to the ‘Nomination of 
Officers and Directors” and their write- 
ups in the June issue of THE WELDING 
JOURNAL, the write-up of Howard N. 
Simms’ is listed incorrectly under 
“Vice-President District No. Mr. 
Simms was nominated as a Director at 
Large.. 


SYMBOLS WALL CHART 


The Society has published a 22 x 30-in. 
“wall chart summarizing the Standard 
Welding Symbols in order to make it 
available to all industrial organizations 
and educational institutions for use in 
their drafting rooms and shops. 

All who have seen the latest issue of the 
Standard Welding Symbols will realize 
that this handy wall chart is actually an 
enlargement of the summary chart con- 
tained in this booklet. The chart gives 
the basic welding symbols, location of 
elements of a welding symbol, typical 
welding symblols, supplementary symbols, 
and shows how to identify the “arrow” 
side and ‘‘other”’ side of a joint. 

Copies of this chart are available from 
AMERICAN WELDING SociETy Head- 
quarters at 33 West 39 St., New York 18, 
priced at fifty cents per copy. The usual 
discount will be given to members. 


SCIENTIFIC AND TECHNICAL 
ABBREVIATIONS SIGNS AND 
SYMBOLS 


Scientific and Technical Abbreviations 
Signs and Symbols, by O. T. Zimmerman 
and Irvin Lavine. Published by Indus- 
trial Research Service, Dover, N. H. 
Price $7.50. Here is the time-saving book 
that has long been needed by all scientific 
and technical workers. In a single vol- 
ume, the authors have brought together 
thousands of abbreviations, signs and 
symbols of scientific and technical terms in 
numerous fields, and thousands of impor- 
tant graphical symbols used in preparing 
drawings, charts and maps. 

Here you will find—grouped into various 
fields for maximum utility-——the important 
abbreviations, signs and symbols used in 
engineering, mathematics, chemistry, ther- 
modynamics, aeronautics, radio, elec- 
tronics, hydrography, topography, mete- 
orology, astronomy, zoology, botany, medi- 
cine, communications, commerce and 
banking, machine and tool shops and nu- 
merous others. 


543 


DR. SACHS GOES TO INDIA 


Dr. George Sachs, Director, Research 
Laboratory for Mechanical Metallurgy 
and Professor of Physical Metallurgy, Case 
Institute of Technology, Cleveland, Ohio, 
has been appointed Director, National 
Metallurgical Laboratory, Jamshedpur, 
India. He will assume his new duties on 
Oct. 1, 1948. 

The National Metallurgical Laboratory 
is one of five new governmental research 
laboratories recently established by the 
Indian Council for Research and Develop 
ment, the others being the National Chem- 
ical Laboratory, the National Physical 
Laboratory, a Fuel Research Station, and 
a Central Glass and Ceramics Research 
Institute. 

The N. M. L. will cover all aspects of 
metallurgical research, both fundamental 
and applied, and will also carry out re 
search work on ores, minerals and refrac 
tories. Close cooperation with the mod 
ern research laboratory of the nearby 
Tata Iron and Steel Company will be 
established. Special consideration will 
also be given to research on nonferrous 
metals such as copper, aluminum, man 
*ganese, zinc, titanium and beryllium, of 
which India has abundant ores, and for the 
production of which large power resources 
are available. In the initial stages of the 
work of the laboratory, the special and 
urgent needs of India will require particu 
lar attention to applied rather than funda- 
mental research. The N. M. L., there- 
fore, includes a well-equipped Technologi- 
cal Section which will permit establishing 
and operating pilot plants. On long-term 
research of a fundamental nature, the vari 
ous National Research Laboratories will 
work in close cooperation. 

It is planned at present to provide 35,- 
000,200 sq. ft.oflaboratories. Amplespace 
is also available for future extension. The 
main building will have a front of 480 ft. 
Detailed information may be secured from 
a pamphlet, ‘‘Revised Scheme for the 
Establishment of the National Metal- 
lurgical Laboratory,’’ published by the 
Council of Scientific and Industrial Re 
search, Delhi, 1946. 

Dr. Sachs has been a member of the Case 
faculty since 1939. Before joining Cas« 
he was directing research and teaching in 
Germany, and has held several executive 
industrial positions in Germany and the 
United States. 

Dr. Sachs is the author of numerous pa- 
pers in scientific and technical journals, 
and of a number of books, among them 
Practical Metallurgy and Forming of Aus 
tenitic Chromium- Nickel Alloys. 
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The Burdett Oxygen Co. 


The Champion Rivet Company 


Dockson Corp. 
W.C. Dillon & Co., Inc 


| Eisler Engineering Co., Inc. 
Electroloy Co., Inc. 
Fansteel Metallurgical Corp... 


General Electric Co. 


Mighty “Three-Phase” is 
pointing out to Mr. Widget 
how he can install four times 
more resistance welding load 
without adding to his plant 
power distribution facilities. | 
It’s simple...all he does is The Linde Air Products Company. . 
install the revolutionary 

Sciaky “‘THREE-PHASE” | Paul F. Lowinger & Co... 
welders! “THREE-PHASE” bail Steel C 
is an effitiency com- ukens steel Company . 
ensates for the high intermittent loads en- 
countered with most resistance welding jobs. It | P.R. Mallory & Co., Inc... -. 
actually allows him to do the same welding job | Metal & Thermit Corporation. . . 
with only %4 the current required by an ordinary 
A.C. welder! National Carbide Corporation 
Further, he gets a balanced load on all three Noti 
phases ot his supply. And his power supplier is ational Cylinder Gas Company. . . - 
happy because the machines operate on better 
than 80% power factor. He’s happy because he New Mexico Steel Co. 
can get Sciaky “THREE-PHASE” welders in Page Steel & Wire Division... .. 
big and little sizes—in spot, seam or projection 
models. Progressive Welder Co 


How Mr. Widget became a “Man of Success”’ Walter C. Reed 
is lucidly told in this little booklet. A copy is 
yours for the asking—just fill in ond mail the The Reid-Avery Company......... 
coupon below 


Hobart Brothers Company. 
International Nickel Co., Inc. 


The Lincoln Electric Company 


Inside front cover 


Sciaky Bros., Inc 

A. O. Smith Corporation 

Shawinigan Products Corporation. . 
Square D Company 

The Taylor-Winfield Corporation 

Tube Turns, Inc.. 
Union Carbide and Carbon 
Victor Equipment Company 
Weiger-Weed & Company.......... 
J.H. Williams & Co... . 


Sciaky Bros., Inc. 
4915 W. 67th St., Chicago 38, Ill. 


I'd like to know more about Mr. Widget and “THREE PHASE” 
resistance welding. Please send me your free booklet. 
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Mild Steel Electrodes 
BLUE DEVIL All Position, Reverse Polority ........ 


BLUEDAC ...... All A. AWS. 


GRAY DEVIL General Purpose, Poor 
Straight Polarity 


Ww E L Di IN G GRAY DEVIL No. 2.. General Purpose, Smooth Bead 
raight Polari 
AC Cc E RI MAC. Convent 
: GRAYDAC oer eee General Purpose, Smooth Bead 


Straight Polarity 
Also A.C, Current . 


BLACK DEVIL ..... Deep Grooves and Horizontal Fillets 


RED DEVIL ....... Deep Grooves, Reverse Polarity 
BLACK DEVIL F. B... Finishing Beads for Smooth Cover Beads ........ ecese-0e 


High Tensile Electrodes 
BLUE DEVIL 85.... ne AWS. 
BLACK DEVIL 75 eee Deep Grooves and Horizontal Fillets .......... WS, 


RED DEVIL 75.... Deep Grooves, Reverse Polarity AWS. 
Special Electrodes and Acetylene Rods 


Stainless Steel Electrodes Electrodes & Acetylene Rods Bronze and Copper Alloy 
All Types for Cast Iron Welding Electrodes and Acetylene Rods 
Tool and Die Electrodes Hoard Surfacing Electrodes Aluminum Electrodes 
High Carbon, Alloy tnd Mild Steel Bare and Lightly and Acetylene Reds 
Mangonese-Nickel Electrodes Coated Electrodes Mild Steel and High Carbon 
for Rail Welding Acetylene Rods 


CHAMPION Electrodes are Weld Rated Electrodes 


‘ 


ADVERTISING 


a . 
ad 4 
Champion 
| For Welds of Cr Iding Rods: 
— MPION Wele 
mi Choose 
| 
) 
A.C. Transformer | | 
_ Welding Cleaning (99° A.W.S. 6030 
Welding A.W.S. 6030 
Welding Gloves 
& Fluxes 
Poste 7010 
Welding Coble C — 7020 
7030 
Carbon he 
Welding Cable | 
j Holders | 
= THE CHAMPION RIVET CO 
CLEVELAND, OHIO East Chicago, Indian | | 


A.S.M. NOMINEES 


Dr. Harold K. Work, manager of re- 
search and development of the Jones and 
Laughlin Steel Corp., Pittsburgh, has been 
nominated for the office of president of the 
American Society for Metals by a com- 
mittee of the 21,000 members of that inter- 
national body. Four other of the nation’s 
prominent metallurgists have been nomi- 
nated for the posts of vice-president, 
secretary and:*two trustees. All nomi- 
nations are for 1948-1949. 

W. H. Eisenman, national secretary of 
A.S.M., made the announcement from the 
Society’s national headquarters in Cleve- 
land. Mr. Eisenman explained that nomi- 
nation is tantamount to election when the 
Society convention meets in Philadelphia 
this fall during the National Metal Con- 
gress and Exposition, October 23-29. 

Dr. Work now holds the office of A.S.M. 
national vice-president and previously was 
its treasurer. 

Dr. Arthur E. Focke, research metal- 
lurgist of the Diamond Chain and Manu- 
facturing Co., Indianapolis, Ind., was 
nominated for vice-president of the So- 
ciety. W. H. Eisenman, present secre- 
tary, was nominated for his 16th consecu- 
tive two-year term in that office, having 
first been elected in 1918. Dr. Harry 
Croft, Director of Technical Control and 
Research, Chase Brass and Copper Co., 
Cleveland, Ohio, and Frederick J. Robbins, 
manager, Sierra Drawn Steel Corp., Los 
Angeles, Calif., were nominated for two- 


year terms as national trustees of the 
A.S.M. 


When elected, Dr. Work will succeed 
Francis B. Foley of Philadelphia, Midvale 
Corporation executive. 


1947 SUPPLEMENT TO BOOK 
OF A.S.T.M. STANDARDS 


To keep up to date the triennially pub- 
lished Book of A.S.T.M. Standards, the 
American Society for Testing Materials in 
the intervening year issues Supplements to 
each part of the book. The 1947 Supple- 
ments recently issued in five parts, give in 
their latest approved form, some 330 
specifications, tests and defintions which 
were either issued for the first time in 1947 
or revised since their appearance in the 
1946 Book. 

Part I-A on Metals, 350 pages, includes 
70 standards covering ferrous metals and 
materials, including steel, wrought iron, 
cast iron, etc. There are 13 boiler steel 
plate specifications; nine on structural 
steel, bar steels, etc.; 15 for spring wire, 
forgings, axles and the like. 
covers pipes and tubes; there are three on 
steel castings; and nine relate to stainless 
steel, magnetic properties and metallic 
coatings. There are others on cast and 
malleable iron; general testing, etc. 

Part I-B on Nonferrous Metals. This 
part covering 334 pages has some 70 stand- 
ards including two on ingot and cathode 
copper; four on copper and copper-alloy 
wire for electrical conductors and two on 
copper-alloy castings. There are 45 on 
copper and copper-alloy products—plate, 


these two requirements: 


standpoints. 


confidence. 


ARE YOU 
THIS MAN 


The man we are looking for is the one outstanding 
engineer in the United States who best combines 


1. “Top” experience in directing and supervising 
the design of all kinds y resistance welding 
equipment from both mechanical and electrical 


2. The necessary experience required to direct 
an engineering department “on bis own.” 


We believe we have, for this Chief Engineer, an 
ideal position in our organization, a position in 
which he can take full advantage of his experience 
and background. Our organization is nationally 
recognized as the most dynamic in its industry. 
The man we are looking for must be capable of 
living up to the national reputation which his 
association with our organization would entail. 

If you are this man, please communicate with us 
at once, giving full details. We have instructed 
our organization to keep your communication in 


BOX V-222 WELDING JOURNAL 


handy . 


A large group ~- 


ERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER 


DOCKSON’S #145 outfit shown above is vesatile and 


. . capable of handling almost any light or 
medium welding or cutting job up to 3-inch steel. 
The #145 is designed and constructed for long, trouble- 
free service. Scientifically balanced for effortless opera- 
tion. @ It’s a quality kit at low cost. 

(Write for welding and safety catalogs.) 


DOCKSON CORP. 3839 wasash «+ DETROIT 8, MICH. 


tubes, strip, etc.; six on aluminum 4, 
aluminum-base alloys; five on magnesjyy 
and magnesium-base alloys; two on ¢, 
trical-heating, resistance and rela, 
alloys; one on metal powders and products 
and several on general testing methods 

Other parts cover nonmetallic materi,) 

Copies of these 1947 Supplements cy 
be obtained from A.S.T.M. Headquarter 
1916 Race St. Philadelphia 3, Pa, , 
$4.00 per part, all five parts, $204 
Each is bound in heavy paper cover. 7) 
five 1947 Supplements, plus the 1946) Book 
of Standards, give a complete set of all As 
T.M. specifications and tests, excepting 
those on chemical analysis of metals which 
are in a special volume. 


CATALOG SHEET ON NU-ARC 


An informative catalog sheet containing 
complete specifications and data on ar 
cent development in welding equipment 
in the form of the NU-ARC General Pu 
pose a.-c. Arc Welder has been prepared 
and is now available on request from thy 
manufacturer, Electric Arc, Inc., 152-162 
Jelliff Ave., Newark 8, N. J. 

The NU-ARC is an innovation in weld 
ing machine design since all moving part 
have been eliminated to increase operating 
efficiency. This fact is of particular in- 
terest to welding shops, industrial plants 
shipyards, railroads and other fields wher 
welding is a part of production. 


We also have a place in our organization for a 
capable and experienced ‘‘ Applications Engzneer’’ 
familiar with the application of resistance welding 


processes and equipment to all kinds of production 
problems. 


BUILT FOR BETTER SERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER 
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How to fabricate Lukens Clad Steels is told in 
this brand-new, 100-page book; Nickel-Clad, 
Stainless-Clad, Inconel-Clad and Monel-Clad. 
How to handle, cut, form, weld and finish— 
Welders will find recommended procedures 
for each step described here in detail. Fol- 
low them and you'll gain full clad steel 
economy with the protection of the solid 
corrosion-resistant metal protection. 


LUKENS 


Nickel-Clad Stainless-Clad 


The types of cladding available through 
Lukens are listed—the widest range available 
from any source. Their physical and chemical 
properties, together with specific suggestions for 
their application, are shown. 

You may have a copy of Pe 
this new book. Just write we 
Lukens Steel Company, 407 , 
Lukens Bldg., Coatesville, Pa. 


TOCRtm (kit SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


STEELS 


« « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL «+ « 
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NATIONAL WELDING SUPPLY 
ASSOCIATION 


The Fourth Annual Convention of the 
National Welding Supply Association was 
held on May 20th and 21st at the Sheraton- 
Coronado Hotel, St. Louis, Mo. 

An Exhibit by Manufacturer Members 
was held in the El Cortez Lounge during 
the Convention. Sixteen companies were 
represented in this Exhibit. 

The Convention was called to order on 
Thursday, May 20th, by Ralph E. Chase, 
President of the National Welding Supply 
Assoc. Following introductions and _ re- 
ports on activities and membership of the 
Association, three papers were presented 
by representatives of the Westinghouse 
Electric Corp., The Linde Air Products Co. 
and the W. P. & R.S. Mars Co. of Duluth, 
Minn. 

Four papers were presented at the Dis- 
tributors’ Session in the afternoon, by rep- 
resentatives of the Purity Cylinder Gases, 
Inc., Compressed Gases of Ohio, Inc., R. 
S. McCracken & Sons, Inc., and James C. 
Dawes Co. 

A number of discussions took place at 
the Manufacturers’ Session also held on 
Thursday afternoon. 

On Friday morning, following the open- 
ing remarks, J. G. Magrath, Executive 
Secretary of the AMERICAN WELDING 
Society, spoke on ‘“‘The American Weld- 
ing Society—Its Purposes and Objec- 
tives.”’ This was followed by three talks 
by representatives of Industry and Weld- 
ing, Machinery & Welder Corp. and Miller 
Electric Manufacturing Co. 


Four papers were presented at the Fri- 
day afternoon session by representatives 
of Henry’s Welding Supplies, Red Arrow 
Sales Corp., Tweco Products Co. and O. 
kK. I. Welding Supply Co. 


TECHNICAL SOCIETIES COUNCIL OF 
NEW YORK ELECTS OFFICERS 


The Technical Societies Council of New 
York held its annual meeting and election 
of officers on Thursday, May 20th, at the 
Engineering Societies Building, 29 W. 39th 
St. The Council was incorporated just a 
year ago, with local groups of 14 leading 
engineering societies, representing some 
25,000 engineers in the metropolitan area, 
as charter members. Each society has two 
delegates to the Council, which serves as a 
medium for mutual professional better- 
ment, more effective public service, the 
furtherance of high professional standards 
and the advancement of engineering and 
scientific knowledge. Officers elected 
were: 

President—C. S. Purnell of the Ameri- 
can Institute of Electrical Engineers, in 
charge of the petroleum section Industry 
Dept., Westinghouse Electric Corp., 40 
Wall St. 

Vice-President—O. B. J. Fraser of the 
American Institute of Mining and Metal- 
lurgical Engineers, assistant manager of 
the Development and Research Div., 
International Nickel Co., 67 Wall St. 

Secretary—Dr. W. F. O’Connor of the 
American Chemical Society, associate pro- 
fessor of chemistry at Fordham University. 


Treasurer—Professor M. C. Gia 
of the American Society of Heatin; 
Ventilating Engineers, associate pro 
of air conditioning at New York U; 
sity 

The Council also elected five new 
tors. 


nin 
ind 
Sor 


ver 


clirec.- 
The officers of the council and jts 
directors, six in 
governing board. 


number, constitute jts 


ELEMENTARY PHYSICAL 
METALLURGY 


Elementary Physical Metallurgy with 
Emphasis on Ferrous Metallurgy, by 
Edward G. Mahin, Ph.D., Professor of 
Metallurgy and Head of the Department 
of Metallurgy, University of Notre Dame, 
1948. Remsen Press Division, Chemica] 
Publishing Co., Inc., Brooklyn, N. y. 
290 pages. $6.00. 

It is a well-recognized fact that the prin- 
ciples which are fundamental to the physi 
cal metallurgy of the iron-carbon alloys 
are fundamental also to all physical meta! 
lurgy, whether ferrous or nonferrous. Even 
though the treatment of the subject in 
these pages does lean rather heavily to 
ward the ferrous side of the subject, it is 
the hope of the author that the book wil! 
prove to have a certain value to thos 
whose interests, whether as students or as 
plant workers, are in nonferrous fi 
With the idea of maintaining a truly ck 


mentary character of treatmént, citations 


to the metallurgical literature have inten 
tionally been omitted. 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


Write us for information as to nearest available stock. 


60 E. 42nd St. 


NATIONAL 
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CARBIDE CORPORATION 


New York 17, N. Y. 
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TO BUILD UP MAN- 
GANESE STEEL, weld 
beads equivalent to 
cast manganese (5 
to 10 Rockwell C) 
are produced with 
“Manganweld”. Cold 
working increases the 
hardness to Rockwell 
45 to 50 C, making 
“Manganweld” ideal 
for heavy equipment 
resisting abrasion and 
impact, like the rock 
crusher shown. 


10 RESIST EXTREME ABRASION, long wearing surfaces made 
{tungsten carbide particles having self-sharpening qualities 

ven re now easily deposited with the new “Tungweld” elec- 
odes. Fine particles of tungsten carbide (“Tungweld F”) are 
vd for cutters and knives where smooth, keen edges are re- 
will iired such as the post hole auger shown. Coarse particles 
ose (tungsten carbide, produced with “Tungweld C”, are for 
is hardfacing heavy equipment such as earth moving machinery. 


FOR SELF-HARDENING DEPOSITS, resistant tosevere abrasion, 
pronounced battering and impact, “Abrasoweld” is recom- 
mended. An “as welded” hardness of 20 to 40 Rockwell C is 
increased by peening to over 50 Rockwell. Hardfaced with 
FOR SEVERE ABRASION AND MODERATE IMPACT, heavy “Abrasoweld” this power shov el dipper tooth is typical of 
quipment, such as this rock crusher, is quickly ae equipment reclaimed with this electrode. 

with “Faceweld” electrodes. Suitable for hardsurfacing carbon 
ind manganese steels, “Faceweld” deposits have a hardness 
f 40 to 60 Rockwell C and corrosion resistance equal to 


stainless steel, 


FOR SHOCK AND 
ABRASION on heavy 
slow moving machin- 
ery, “Hardweld” de- 


TO INCREASE TOOL 
LIFE, cutters and dies 
are speedily hard- 
surfaced with “Tool- posits a hardfacing of 
weld”. The weld metal 20 to 45 Rockwell C 


is equivalent to high 


hardness. ‘The power 
shovel drive sprocket 


speed steel and has 
is faced with “Hard- | 


a hardness of 60 to 
65 Rockwell C. After 


hardsurfacing with 


weld’’ to increase 
service life four times. 
“‘Toolweld’’§ this 
die turns out an ad- 
ditional 40,000 parts. 


The above is published by LINCOLN ELECTRIC in the interests of progress. Handy pocket-size “Welding Guide” free on request. 
Write The Lincoln Electric Company, Dept. 107, Cleveland 1, Ohio. Pe 
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MORTON-GREGORY CORP., NEW DE- 
TROIT-TOLEDO FIRM, ACQUIRES NEL- 
SON STUD-WELDING BUSINESS 


Purchase of the manufacturing 
and patent interests of the 
Welding Corp. of Lorain, Ohio, and its 
associated companies, developers and 
leaders in the stud-welding field, by the 
recently formed Morton-Gregory Corp. of 
Michigan was announced recently by 
Henry J. Morton of Detroit, president, and 
George E. Gregory, Toledo; vice-president 
and general manager of the new firm. 

Acquisition of the stud-welding business 
by Morton-Gregory, which has estab- 
lished executive and sales offices in the 
Manhattan Building, Toledo, broadens 
its established activities in the electrical 
specialty field to embrace construction, 
railroad, automotive, shipbuilding and 
other metal-using industries in which the 
range of stud-welding applications is 
rapidly expanding. 

Purchase of the Nelson Stud Welding 
interests from Ted Nelson, the 40-year- 
old inventor who developed stud welding 
eight years ago while working as an eleven- 
dollar-a-day welder in the Mare Island 
Navy Yard, marks a climax in one of the 
most picturesque industrial sagas of the 
war period. Starting from scratch in his 
own garage with the development of rev- 
olutionary flux-filled studs and an auto- 
matic welding gun by which they could be 
end-welded to ship plate and other metal 
surfaces, Nelson soon had engineers and 
production men from shipyards up and 


assets 


Nelson Stud 


= 


bulky objects of every description. Used with 
chain hoists, turn-buckles for load application. iar 
capacities from 0-500 Ibs. up to 0-20,000 Ibs. 
size, same weight. Thousands in use by leeding concerns 
and armed forces. Measures only 8/4" x 6%" 


down the West Coast beating a path to his 
door. 

After winning three Army-Navy E’s for 
production of the ‘‘guns’’ and studs in his 
original plant at San Leandro, Calif., Nel 
son established a second modern plant at 
Lorain, Ohio, in 1945, to serve the ex- 
panding peacetime market for studs re- 
quired by car builders, appliance manu- 
facturers, automotive factories and many 
branches of the construction industry. 
The same time-saving, cost-cutting ad- 
vantages which had led wartime ship- 
builders to adopt stud welding for the in- 
stallation of decking, insulation, conduit, 
and many other jobs were soon being in- 
terpreted to alert engineers and production 
executives throughout the country by 
field engineers operating out of Nelson’s 
branch offices in 18 of the country’s prin- 
cipal manufacturing centers. Manufac- 
turers’ license agreements were also 
granted in several foreign countries. 

In announcing: purchase of the stud- 
welding business, Mr. Gregory stated that 
all of the Nelson manufacturing and en 
gineering activities will be centralized at 
the Lorain plant, which will be known as 
the Nelson Stud Welding Division of 
Morton-Gregory Corp. Nelson’s present 
staff of field engineers and its 18 engineer- 
ing offices will be continued as part of this 
Division. 

The Morton Research Laboratories will 
continue operations in Detroit as a divi- 
sion of Morton-Gregory. Their program 
will include research directed toward the 
wider use of stud welding. 


DYNAMOMETER 

4) for All Kinds of 
Precision 
Testing 


LIST PRICES 


15c EACH 
100 for $12.00 
500 for $45.00 
1000 for $67.50 


Further discounts 
for larger 
quantities 


Also 50 mm. 
Goggle Glasses 


x 3"; weighs. 


| Ibs. 4 or. Write today for technically illustrated catalog. 


W. DILLON & CO., ine. 


5410 WEST HARRISON STREET 
CHICAGO 44, ILLINOIS, U.S.A. 


Soy 


RESISTANCE WELDING BOOK 


A very attractive resistance 
book written in French has just come 
our attention. This book has 432 pag 
is well illustrated and written in a popula 
style. The book is published by Public, 
tions de la Soudure Autogene, 50, Ry 
d’Amsterdam, Paris VIII, France 
1350 francs. 


W elding 


Price, 


NEW BOOK ON HIGH-TEMPERATURE 
ALLOYS 


A new 87-page book, entitled ‘‘Hayn 
Alloys for High-Temperature Service,” ha 
just been published by Haynes Stellit 
Co., Kokomo, Ind, It contains all the 
available data on Haynes alloys that hay 
been compiled by the National Defey 
Research Council, the National Advisory 
Committee for Aeronautics and prominent 
manufacturing concerns. 

Engineers and metallurgists who desig, 
or specify equipment for high-temperatur 
use will find this new book an invaluab] 
aid in the selection of alloys to meet t 
exacting demands of such service. |; 
addition to a general description of eac! 
Haynes alloy, there are tables giving 
chemical composition and physical prop 
erties. Mechanical properties are pri 
sented in both tabular and graphic forn 
Short-time tensile properties and _ stress 
rupture properties of all the alloys are als 
compared in graphs. 

Copies of the booklet may be obtained 
by writing to Haynes Stellite Co., Ko 
komo, Ind. 


BULLOCK Coated 
‘COVER GLASSES 


OUTLAST OTHERS 10 to 1 
SPLATTERPROOF 
WATERPROOF 

BETTER VISION 


SENp ror A Test BOX OF 10 For *} 


Pin a dollar to the coupon and mail it right now. It 
will save you lots of dollars later. You'll find that 
Bullock Coated Cover Glasses last 10 to 20 times 
as long as ordinary cover glasses. Navy Yards and 
shipbuilders bought Bullock glasses by the mil 
lions during the war because they eliminated fre- 
quent changes and they produced better welding 
by improving vision and ending eyestrain. 
Bullock Cover Glasses are coated front and back 
with an amazing waterproof compound that sheds 
metal splatter, prevents heat-breakage, improves 
visibility. You ought to be using them...they cost 
so little! They save so much! Give them a trial. 
DEALERS: You ought to be selling them. It's 
profitable! Write for details. 


2 EIGHTH ST. 


L. H. BULLOCK CO. 


L. H. BULLOCK CO., 2 Eighth St. 
Richmond, Calif. 
Send me 10 Bullock Cover Glasses. I'll test them 
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Welding 
Goes 


When 
Duraweld Goggles 


Why? Because new, specially designed side 
Shields keep distracting light rays from welders’ 
eyes while providing protection from sparks and 
splashes. Result: more and better beads! Comfort 
features aid work output, too—indirect ventilation 
reduces fogging ... eyecups are set for wide angle 
vision, have comfortable, snug-fitting edges and fit 


the contour of each eye. 


The insulated ball chain bridge and the rubber one- 
piece headband adjust in a jiffy. The Duraweld is 
prime protection in acetylene welding, cutting, 
brazing and furnace work. Ask for it with 50 mm. 
Noviweld lenses, shades 3, 4, 5, 6 or 8, or with 
Noviweld-Didymium lenses, shades 3, 4, 5 and 6. 
Cover lenses protect both types from pitting. Your 


nearest AO Safety Representative can supply you. 


Safety Division 


SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL INDUSTRIAL CITIES 
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COPPER WELDED TO COPPER UNDER 
STREAM OF WATER 


Welding steel to steel has been an impor- 
tant factor for increasing strength of power 
industrial trucks. Now copper is welded 
to copper in assembling motors for these 
material-handling huskies by the Elwell- 
Parker Electric Co., Cleveland, Ohio. 

One cause of trouble with electric motors 
is overload—overheating, melting and 
displacing solder used to connect wire con- 
ductors in the armature. Instead of sol- 
dering, connections now are made by 
carbon-are welding. This, while a stream 
of water is played on the metal to keep 
down temperature. 

Melting point of copper is three to four 
times higher than that of solder. It also is 
higher than the heat generated in an ar- 
mature in severe service. 

In a 3- to 5-hp. motor as many as 65 
separate welds are made, closely, evenly 
spaced. These connect the tips of the 


short lengths of wire conductors in the 
commutator bar neck slots, at both ends 
of the armature coils. The wires are 
heavy, rectangular in cross section; end to 
end they would reach out to a length of 
143 ft. 


All wires are insulated up to the points 
where they are joined after being assem- 
bled in the armature. Insulations must be 
protected from heat applied to melt the 
copper. This is accomplished by means 
of the water jet, led in a rubber tube to the 
parts near the electrode. Excess heat is 
localized and dispersed in the form of 
steam. 

The welder now works with both fire and 
water, balancing the two, as one moment 
the copper must be fluid, and the next 
solid. Armature is mounted vertically on 
its shaft on a work bench and the welder 
rotates it, bringing one spot after another 
before him as he performs his magic. 

Fiberglass and asbestos in threads and 
tape now are used for insulations, con- 
tributing to the success of the process. 
Glass and asbestos insulated field coils re- 
sult in practically enclosed, fireproof 
motors. Elwell-Parker motors have no 
fuses; are built to absorb all the current a 
truck’s batteries will deliver. 

More skill, time and cost are required in 
the welding than in soldering, but it is a 
positive improvement making 
longer life for motors. 


certain 


HERE IS YOUR INFORMATION 


The latest edition of Here Is Your Infor- 
mation (A M-30), an illustrated four-page 
bulletin published by Eutectic Welding 
Alloys Corp. is now available. This at- 
tractive and clear-cut bulletin contains 
concise information on the outstanding 
welding rods for use in every shop. 

To facilitate its usefulness, the bulletin 
has been scientifically arranged according 
to metals and lists those rods which are 
designed specifically for each metal appli- 
cation. Listing tensile strength, bonding 
temperatures, sizes available and out- 
standing characteristics of each rod, the 
bulletin is a handy reference for all weld- 
ers. 

The information contains exact sugges- 
tions for avoiding high heat welding prob- 
lems, stresses methods for lessening dis- 


tortion and is an over-all, small-size man- 


ual for quality welds for all shops, both, 
repair and production. 

Secure your copy by writing to Lute: 
Welding Alloys Corp., 40 Worth St., Ne 
York 13, N..Y. 


TESTING MACHINE 


Bulletin 282, 4 pages, 8'/2 x 11 in., 
scribes and illustrates Baldwin-Tate- Emer 
Universal Testing Machine Models 26.2: 
and 60-35 with respective capacities 
20,000 and 60,000 Ib. These machiy 
apply and measure loads hydraulica] 
using precision lapped-ram constructj 
in conjunction with 3-range Tate-Emer 
Null Method Dial Indicators. The bulk 
tin describes the principles of operatio; 
the accessories and gives specification 
Copies are available from the Baldwi 
Locomotive Works, Testing Equipmen 
Dept., Philadelphia 42, Pa. 


INDUCTION HEATING 


Advantages of induction heating in th 
form of increased production and lowe: 
processing costs are covered in a new 12 
page bulletin which describes features o 
Allis-Chalmers heaters ranging from 1 t 
100 kw. in size 

The new bulletin presents several doze 
examples of successful brazing, soldering 
hardening, annealing and heating wit 
Allis-Chalmers induction heaters involving 
a wide diversity of products ranging fron 


refrigerator to automobile and industri # 
stitching machine parts. te 

The bulletin calls attention to the con ae 
pany’s engineering service available in th it} 
form of installation supervision, applic re 
tion engineering, work coil design, and t) bs 
design of special work handling equi . 


ment. It also gives heater specificatio 
and dimensions and touches on the cor 
pany’s line of dielectric heaters, as well 
such auxiliary equipment as power tran 


fer switches, sealed water systems 
work tables available from Allis-Chalmer 
Copies of the bulletin, ‘Allis-Chalmer 


FOR SALE 


ARC WELDERS 


1942-1944 Models—Excellent Condition at less than \ their cost! 
IMMEDIATE DELIVERY! 
300 AMPS— Motor Driven—3 Phase—60 Cycles Wilson Hornet — Westing- 
house — Hobart — 220/440 volts 
General Electric — 440 volts 
Marquette Transformer Type — 220/440 volts 


SPECIAL DISCOUNT TO DEALERS 
Address all inquiries to: : 


PAUL F. LOWINGER & CO. 


90 West Broadway, N. Y. 7 


REctor 2-3990 


FOR SALE 
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Sure thing for a perfect weld 


Ht it is! A welding ring that really helps 

the pipe welder in economically attaining 
complete penetration to the root of the joint. 
It’s the new Tube-Turn groove type welding 
ring, with knock-off spacer pins that assure 
adequate, uniform and constant root gap 
spacing. 

The pins maintain correct root gap spacing 
during tacking and allow for the reduction 
of the gap caused by shrinkage during laying 
of the first pass. Pin length is such that com- 
mercial variations in pipe diameter cannot 
affect their ability to establish and maintain 


correct root gap svacing. The pin are simply 


knocked off after tacking. 


The new ring assures maximum ductility 
of root bead, making the weld more capable 
of passing the difficult back-bend test. It 
eliminates tacking ring to pipe idee, because 
the spacer pins unfailingly center the ring to 
the joint and prevent the ring from shifting. 
The venturi shape of the inside surface of the 
ring cuts flow resistance to approximately 
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two-thirds that of the conventional flat ring, 
34" wide by '4" thick. 

Tube-Turn groove type welding rings are 
available at your nearby Tube Turns dis- 
tributor, in addition to Tube-Turn seamless 
welding fittings in a wide range of types, 
sizes, metals and alloys. For fast service in 
good connections, specify ‘““Tube-Turn.”’ 


TUBE TURNS, INC. 
222 E. Broadway, Louisville 1, Ky. 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


For complete informatio 
about the newest an 
greatest improvement i 
welding ring design 
write for folder: ‘Tube 
Turn Groove Type Weld 
ing Rings.” 
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ACRO REORGANIZED 


A group headed by J. C. Wilson, Jr., has 
acquired the Acro Welder Mfg. Co., Mil- 
waukee, Wis., according to a recent news 
release. 

The company manufactures spot, seam, 
projection and portable gun resistance 
welding machines and brazing machines. 
The new organization plans to expand en- 
gineering and production facilities, make 
design changes and supplement the Acro 
line, and distribute Acro machinery on a 
nation-wide basis. 

Wilson, who formerly was executive 
vice-president and director of the Burling- 
ton Mills, Inc., Burlington, Wis., was 
elected president. Other officers are L. R. 


Matthews, vice-president; W. C. Mes- 
singer, secretary; J. C. Wilson, Sr., 
treasurer; and T. B. Wilson, assistant 


secretary-treasurer. 


OXYGEN IN THE STEEL INDUSTRY— 
PAST, PRESENT AND FUTURE 


The Air Reduction Sales Co. has an- 
nounced the availability of a new article 
reprint entitled, “Oxygen in the Steel In- 
dustry—Past, Present and Future.”” The 
article, which originally appeared in Blast 
Furnace and Steel Plant, was written by 
G. V. Slottman, technical assistant to the 
vice-president, a recognized authority on 
the metallurgical applications of oxygen 
and other gases. 

The article provides additional data on 
oxygen uses in the steel industry including 
the development phase, combustion and 
metallurgical uses and concludes with a 
summary of open-hearth uses of oxygen. 

For a free copy of this new reprint write 
Air Reduction Sales Co., 60 E. 42nd St., 
New York 17, N. Y., or the Airco sales 
office nearest you. 


JOB WELDING BULLETIN 


Of interest to contract sheet metal fab- 
ricators is a 2-page bulletin (Bulletin No. 
1001) now available from Progressive 
Welder Co., 3050 E. Outer Drive, Detroit 
12. Illustrated herein are a number of 
different types of parts which are being 
fabricated by contract shops more quickly 
and at lower cost with standard resistance 
welding equipment. 


Included are “‘blueprints”’ and photos of 
such typical parts as hardware, fans, 
moidings, containers, wire shelving, skates, 


spray tanks, universal joint couplings, - 


soap dispensers, petcock wrenches, stream- 
lined pipe stems, etc., all of them examples 
showing what is being done with standard 
resistance welding equipment on a job-lot 
basis. Seam, spot, butt, projection, and 
stick welding were used in the examples 
listed. 


RESEARCH IN INDUSTRY, ITS 
ORGANIZATION AND MANAGEMENT 


Edited by C. C. Furnas, Director, Cor- 
nell ‘Aeronautical Laboratory. Published 
by the D. Van Nostrand Co., 250 Fourth 
Ave., New York 3, N. Y. Price $6.50. 

Through this book the thoughts and ex- 
periences of a number of successful execu- 
tives with long-standing research experi- 
ence, representing a good cross section of 
American industry, are made available to 
those who have an interest in the organiza- 
tion and management of industrial re- 
search activities. 

The book starts off with a philosophy of 
objectives of research in industry. It then 
covers the research laboratory as an 
operating department of the company. 
Other chapters deal with the research 
director's job, organization charts, select- 
ing projects for research, the research 
budget, research reports, procurement and 
selection of research personnel, salary and 
personnel policies, the location, design, 
construction and equiprient of a modern 
research laboratory, service personnel and 
facilities, translating research results into 
new products, evaluating the results of re- 
search, and a host of other valuable chap- 
ters. It is an encyclopedia of information 
on the subject of Research in Industry. 


INVESTIGATION OF FLEXURAL FA-. 


TIGUE STRENGTH OF STEEL BEAMS 


The University of Illinois Engineering 
Experiment Station at Urbana is now dis- 
tributing Bulletin 377, Flexural Fatigue 
Strength of Steel Beams, by Wilbur M. 
Wilson. Copies may be obtained free, 
upon request, for a limited period from 
this Station. 

The research was conducted by this 


Station in cooperation with the Pybjj, 
Roads Administration, Federal Works 
Agency; The Chicago Bridge an Iron 
Co.; Association of American Railroad 
and the Bureau of Ships, Navy Depar 
ment. 

The investigation was carried out under 
the supervision of the Commitice 9) 
Fatigue Testing (Structural) of the Welq. 
ing Research Council, The Engineering 
Foundation, sponsored by the America, 
WetpinGc Socrety, and the Americay 
Institute of Electrical Engineers. 

The text contains 18 tables and is a¢ 
companied by a sketch of the 200,000-)) 
fatigue machine adapted to test flexura) 
specimens. 

The author’s “Summary” on pages 
30-32 gives ten main findings. He says 
“The outstanding feature of the results js 
the very large reduction in the fatigue 
strength due to abrupt changes in section 
at the ends of partial-length cover plates,” 


POCKET ELECTRODE GUIDE 


Air Reduction Sales Co. has announced 
the publication of a new pocket guide to 
Airco arc welding electrodes. 

This handy, compact guide presents all 
the facts pertaining to the most commonly 
used Airco electrodes along with helpful 
data regarding the factors to be considered 
when choosing an electrode for a specific 
job. 

The profusely illustrated, 4 x 8 in. guide is 
thumb-indexed for ready reference. Sec- 
tion titles include mild steel, high tensile 
steels, low hydrogen weld metal, stainless 
steels, surfacing, nonferrous and cast iron 
The information on each electrode men- 
tioned in the new guide includes descrip- 
tion, recommended application and weld 
ing procedure. 

Also included in the helpful guide is an 
easy-to-read electrode selection table 
which gives the operator complete infor 
mation on which electrode to use for a par- 
ticular job, its chemical analysis and mx 
chanical properties. 

The guide also features a two-page N.E.- 
M.A. standard color marking chart and an 
electrode comparison chart which matches 
up the various electrodes on the market 
with their respective A.W.S.-A.S.T.M 

classification. 


TIP CLEANING DRILLS 


LARGE STOCK 


Mounted in Knurled 
BRASS Handles 


PROMPT DELIVERY 


DISTRIBUTORS WANTED 
NEW MEXICO STEEL CO. 


Box 694, Albuquerque, N. M. 
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Time Counts 
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SHAWINIGAN PRODUCTS 


CORPORATION 
EMPIRE STATE BUILDING, NEW YORK 1,N.Y. 
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According to the manufacturer, the 
guide will prove to be a valuable reference 
id to anyone whose work is connected 
with electric are welding. 

For your free copy of the Pocket Guide 
19 Airco Electrodes, write Dept. A19-24P, 
Air Reduction Sales Co., 60 E. 42nd St., 
‘ew York 17, N. Y., or the Airco sales 
fice nearest you. 


FABRICATING SEMIPRECIOUS METALS 


Classifying stainless steel, nickel, Monel 
and Inconel as semiprecious metals, 
Storts Welding Co., Inc., Meriden, Conn., 
has issued an illustrated bulletin featuring 
various types of plant equipment of special 
design fabricated in these metals. The 
fabrications shown include plating and 
rinsing tanks, processing tanks, annealing 
hoods, trays and baskets, piping and duct 
work and material handling equipment— 
ill for service where corrosion resistance, 
heat resistance or both are required. The 
,dvantages and the fields of application of 
the semiprecious metals are noted and sug- 
gestions are given for supplying informa- 
tion to the fabricator when inviting esti- 
mates on special equipment for corrosion 
ind high temperature conditions. 


RESISTANCE WELDING BUSINESS 


Already having exceeded, in the first 
quarter of 1948, the total annual volume of 
shipments just prior to the war, the Re- 
sistance Welder Manufacturers Associ- 
ition reports a further gain in orders re- 
ceived during April. New orders placed 
with Association members for spot. seam, 
butt and projection welding equipment 
were 10% higher during April than in 
March and actually exceeded the high 
level of deliveries maintained during April, 
according to H..R. Rinehart, Secretary- 
Treasurer of the Trade Association. Asa 
result, backlog of orders on hand showed a 
further gain. 

In line with the rapidly increasing use 
of resistance welding to fabricate all types 
of metal products—eliminating bolts, 
rivets, etc.—shipments of welding elec- 
trodes for resistance welders also showed a 
gain of 14% in April over March, the As- 
sociation reports. Most of these elec- 
trodes are used to replace those consumed 
on machines in service. 


WELDING STAINLESS STEEL 


Welding and Soldering of ARMCO 
Stainless Steels is a 52-page handbook con- 
taining information on oxyacetylene, 
metal-are, resistance, pressure, submerged 
arc and other methods of welding stainless 
steel. Book is attractively printed in two 
colors and profusely illustrated with 
photos, drawings and charts. Sections on 
soft soldering, silver brazing, riveting and 
Oxygen cutting are also included. Write 
to Armco Steel Corp., Middletown, Ohio, 
for a copy of this book. 
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Tri-Phase can be had in spot, projec- 
tion, seam or upset-butt welders. 
Shown is a T-W Tri-Phase Spot welder, 


ical Efficiency and 


elding Performance 


POWER SUPPLY FEATURES 
1. Greatly reduced power demand. 
2. Three phase balanced power load. 
3. Desirable high power factor. 


DESIRABLE D. C. WELDING CURRENT 
1. More work—same welder—deeper throat 
depths—with essentially no increase in power 


demand. 
FLEXIBILITY AND VERSATILITY 
1. Can weld low carbon steel, stainless steel, 


aluminum, magnesium, monel, inconel, brass 
alloys and other materials on same welder. 


TRADEMARK 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U. S. A. 


ADVERTISING 


HIGH PRODUCTION EFFICIENCY AND 
LOW MAINTENANCE COST 


Tri-Phase welders are simple, accessible 
and easy to maintain, and operate with sim- 
plified controls. 


Full information on new Tri-Phase T-W 
welders sent promptly upon request. Ask 
for Bulletin 10-813, just off the press, or call 
the T-W sales engineer in your territory. 


Our monthly publication ‘'Weld-It’ shows many 
production short cuts by resistance welding. Re- 
quest it using your company letterhead. 


RESISTANCE WELDERS 
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AIR REDUCTION PUBLISHES DESCRIP- 
TIVE FOLDER ON AVAILABLE WELDING 
INSTRUCTION BOOKS 


The Air Reduction Sales Co. has an- 
nounced a descriptive folder which de- 
scribes in detail their five available welding 
and cutting instruction books. 

According to the publisher, these books, 
crammed full of material based on Airco’s 
thirty years of experience in the welding 
and cutting field, will prove valuable in- 
formational and instructional sources for 
students, instructors, professional welders 
and design engineers. 

Two volumes are devoted to are weld- 
ing, and two to oxyacetylene welding and 
cutting. The fifth book is Manual of De- 
sign for Arc Welded Steel Structures, a 300- 
page definitive work, the first of its kind 
ever published. 

For a copy of the descriptive folder on 
these books, write Department A19-24 P 
or the Airco sales office nearest you. 


O’BRIEN ELECTED DIRECTOR 


Frank J. O’Brien, President and Direc- 
tor of Metal & Thermit Corp. and Chro- 
mium Corp. of America, has been elected a 
director of the Norma-Hoffman Bearings 
Corp. 


HOW TO BE SAFE ON A STEPLADDER 


In the current model of the Even Vault 
Step pictured above, safe sturdiness has 
been achieved along with good looks and 
lightness by low-temperature welding. All 
the parts are aluminum and are welded 
with All-State No. 31 Aluminum Brazing 
Alloy. The Step is manufactured by A. 
D. Even Co., Pleasant Ridge, Mich. 


SPOT WELDERS 


OF ALL TYPES 
SIZES 1/4 TO 300 KVA. 
FOR MANUAL, AIR, MOTOR, 
OR ELECTRONIC OPERATION 
also BUTT, ARC, and 
GUN WELDERS 


Mr. O’Brien is also a director of the 
Hanover Fire Insurance Co., the Fulton 
Fire Insurance Co., and United Chro- 
mium, Inc. Mr. O’Brien is a member of 
AMERICAN WELDING SOCIETY. 


J. J. LINCOLN NEW PRESIDENT OF 
INTERNATIONAL ACETYLENE ASSOCIA- 
TION 


John J. Lincoln, Jr., director of sales 
services, Air Reduction Sales Co., New 
York, was elected president of the Inter- 
national Acetylene Assoc. at the Associa- 
tion’s recent annual meeting. Mr. Lincoln 
served as vice-president and member of the 
Executive Committee of the Association 
for 1947 and 1948. 

A. J. Fausek, president, Modern En- 
gineering Co., St. Louis, avas elected vice- 
president and E. V. David, assistant man- 
ager of the Technical Sales Division, Air 
Reduction Sales Co., New York, was elec- 
ted treasurer. H. F. 
elected secretary. 


Reinhard was re- 
R. B. Swope, president, 


ate 


Southern Oxygen Co., Inc., and retiring 
president, was elected a director. Henry 
Booth, vice-president of Shawinigan Prod- 
ucts Corp., New York, and C. McL 
Pitts, president, The Peoples Gas Supply 
Co., Ltd., Ottawa, Ont., were re-elected 
directors for three years. 

John J. Lincoln, Jr., was born in Elk 
horn, W. Va. He attended Yale Univer 
sity and was graduated from the Sheffield 
Scientific School in 1924 with a B.S. de 
gree. He joined the Air Reduction Sales 
Co. in 1924. After serving as a salesman 
and as manager of the Bettendorf and 
Pittsburgh Sales Districts, Mr. Lincoln 
was appointed assistant sales manager in 
1937. In 1945 he was appointed to his 
present position of director of sales serv 
ices. 

ALBERT McMILLAN RECEIVES 
MOREHEAD MEDAL FOR 1947 


The 1947 James Turner Morehead 
Medal has been awarded to Albert M« 
Millan of Shawinigan Chemicals, Ltd 
Montreal. He is receiving the medal for 
his outstanding pioneering work in build 
ing and in operating efficiently some of th 
first major acetylene generating plants in 
the industry’s history. The medal was 


presented to Mr. McMillan during the 


opening session of the 50th Anniversary 


NTLBOR 


BRAUING 


TRANSFORMERS 

For Furnaces, Lighting, Distribution. Power, Auto 

Phase Changing Welding, and Special Jobs. 
AIR OIL, and WATER COOLED. 


779 South 13th St. 


(Near Avon Ave.) 
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SEE TRANSFORMERS 200-KVAl 


Sizes 1/4 to 300 KVA. 
CHARLES EISLER 


EISLER ENGINEERING CO., INC. 


NEWARK 3, N. J., U.S.A. 


Buy “PROVEN FLUXES” 
Years of GUARANTEED SATISFACTION 


behind these GOOD 


“ANTI-BORAX”’ FLUXES 
Insist on them — Unequalled Quality 


No.1 Cast Iron Welding Flux 
No. 2 Brazing Flux for Brass, Bronze, Steel, etc. 
No. 4 Braz-Cast Flux for Bronze Welding Cast Iron 
No.5 &8 Cast & Sheet 
No.9 Stainless Steel Welding Flux 
No. 11 
No. 16 Silver So 


Tinning Compound 
Paste Flux 


Mis. By 
ANTI-BORAX COMPOUND CO., INC. 
Fort Wayne, Ind. 
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DC CAST IRON WELDING. IT COMES IN THIS 
HANDY 10 LB. PACKAGE. 


| 
/ 
oh 
| NICKEL ARC 
be 


WATCH HOW NICKEL-ARC MAKES THIS 
CRACKED CASTING GOOD AS NEW... 
FIRST. | OPEN UP THE CRACK... 


eee \ \ / ( 
“Fr ‘ 


DIRT AND GREASE REMOVED — NOW THE 
CASTING IS READY TO WELD. THERE‘S NO 
PRE- HEATING WITH NICKEL-ARC. 


SMOOTH-RUNNING? YOU BET! AND THERE 
ARE NO INJURIOUS OR HARMFUL GASES TO 
WORRY ABOUT. 


> 


HERE'S THE PAY-OFF. THE NICKEL-ARC 
DEPOSIT IS A CINCH TO MACHINE — AND 
COMPLETELY FREE OF POROSITY. 


PERFECT COLOR MATCH, TOO. YEP, NICKEL- 
ARC‘'S WELD DEPOSIT MATCHES PERFECTLY 
THE COLOR OF THE PARENT METAL. 
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Albert McMillan 


Convention of the International Acety- 
lene Assoc. which was held at the Book- 
Cadillac Hotel in Detroit, May 3rd and 
4th. 

The Morehead Medal is awarded an- 
nually by the International Acetylene 
Assoc. to the person or persons who, in the 
judgment of its officers and board of direc- 
tors, have dune most to advance the indus- 
try or the art of producing or utilizing cal- 
cium carbide or its derivatives, the most 
important of which is the gas, acetylene. 

The medal was established by John 
Motley Morehead in 1922 in honor of his 
father James Turner Morehead, who 
sponsored the experiments leading, in 
1892, to the discovery of the electric fur- 
nace method of producing calcium carbide. 
Since then the medal has been awarded 
annually to those who have made out- 
standing contributions to the acetylene 
industry. 

Mr. McMillan, of Scottish descent, was 
born Dec. 7, 1875, at Hillsburg, Ont. He 
entered the industry Sept. 1, 1912, at the 
Shawinigan Plant. Early in World War 
I, acetone, a normal by-product of wood 
distillation and an important ingredient 
of the explosive used by Britain was in 
very short supply. Chemists and scien- 
tists came to Shawinigan with a proposal 
to produce acetone synthetically from acet- 


ylene. This was McMillan’s great oppor- 
tunity. It was his job to work out seem- 
ingly insurmountable problems concerned 
with engineering, operating and the design 
and construction of acetylene generating 
equipment. McMillan produced results— 
and those results were just the beginning 
of what is now a tremendously important 
industry. 

In his speech of acceptance at the Book- 
Cadillac Hotel on May 3rd, Mr. McMillan 
said: ‘‘That original generation of 50 tons 
of calcium carbide per day into acetylene 
has been doubled many times over, and 
the end is far from sight. Our acetylene 
industry has a future that can scarcely be 
comprehended.” 


WELDER FEATURES COMPACT DESIGN 


A new portable welder of the gasoline 
engine-driven type, especially designed to 
bring to the welding industry a very inex- 
pensive, complete, light weight portable 
welder for the price normally paid for the 
welding generator alone, is announced by 
The Lincoln Electric Co., Cleveland, 
Ohio. 

Of particular value for welding applica 
tions in areas where electric power is not 
readily available such as garages, job 
shops, repair shops, oil and gas fields and 
construction work this 180-amp. welder, 
known as the “‘Linewelder,”’ is of excep- 
tionally compact design, roughly 2 ft. 
wide, 2 ft. high, 4 ft. long and weighing 
much less than the usual equipment of this 
type and size. 

With a current range of from 20 to 180 
amp., the machine can be used for the 
welding of light or heavy gage metal, for 
the repair of cast iron structures, etc. 

This new welder has many new and 
unique features such as the following: 

1. Provision is made on the output 
panel for three ranges of output current, 
continuous adjustment within these ranges 
being obtained by means of a simple speed 
control. 

2. Generator controls are mounted in- 
side an enclosed cabinet above the genera- 
tor, cooling being through a fan mounted 
on the generator shaft. 

3. The welder is powered by a Wis- 
consin air-cooled, 2-cylinder engine. 
Shrouds around the engine fan and cylin- 
ders direct the cooling air. The speed of 
the engine determines the welding current 


New Lincoln “Shield Arc Jr.,” 180-Amp, 
Welder of the Engine-Driven Portable Type 


which is controlled by adjusting the engin, 
speed between a maximum of 2300 rpm 
(13 hp.) and 1800rpm. (11 hp.). This typ: 
of drive not only reduces weight but elim. 
inates the necessity of winter care of 
radiator. Equipped with a ca- 
pacity gasoline tank, the unit will operate 
under normal welding conditions for ap- 
proximately 6 hr. before refueling. 

4. Mounting rails for bolting to floor or 
platform permit the welder to be mounted 
on either shop trailer or high-speed, road- 
type, two-wheel trailer. 

Net weight of the new ‘‘Shield Arc Jr.” 
engine-driven welder is 502 Ib., shipping 
weight being 552 Ib. 


WELDED WATER PIPE 


More than 10 miles of electric-welded 
steel water pipe has been installed at the 
vast new New York International Airport 
at Idlewild in Queens. It was manufac- 
tured py the Alco Products Division of the 
American Locomotive Co. at Dunkirk, 
N. Y. 

Hugh M. Corrough, director of Alco 
Products, said that the pipe was delivered 
in record-breaking time. First work on 
the pipe was started last June and the en- 
tire order was ready for shipment in Octo- 
ber. Deliveries were made as rapidly as 
the pipe could be installed and this phase 
of the project was completed in December 

The pipe order, valued at more than a 
million dollars, consisted of 35,000 ft. of 
30- by '/2-in. electric welded steel pipe and 
15,500 ft. of 36- by '/2-in. electric welded 
steel pipe. 


WALTER C. REED 
CONSULTING ENGINEER 


(Formerly of General Electric Co.) : 


Brazing, Soldering Alloys & Fluxes 
Metal Joining Methods 


Dalton, Mass. 


WELDING CONNECTORS 


Saxe Systern Welded Connection Units 
for welded assembly 


Saxe Units place in position and securely hold together structural 
parte to be welded. 


As used in many welded structures they eliminate all hole punch- 
ine. producing an economical, rigid, safe and quickly erected struetural 
rame. 


Write for descriptive literature 


J. H. Williams & Company 
Buffalo 7, New Yor 


G. D. Peters Company 
Montreal 2, 
Canadian 
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To eject tip, shut off water 
and strik® squarely with mallet, 
as shown. 
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First check our new 
1948 catalog — 
Welding 


Mallory Resistance Tips, 


Holders and Alloys.” 


| contains everything you want to 
know about Mallory standardized weld- 
ng electrodes, holders, replacement parts, 
sceessories, seam welding wheels, dies, 
ind special alloy applications for Resis- 
tance Welding. 


lf your needs arent there—get in touch 
with Mallory direct. 


THE PIONEERS OF 
ELKONITE*, ELKALOY A*, 
MALLORY 3*, MALLORY 53B 
and MALLORY 100 METALS. 


A Straight Light Duty Ejector Holder 
of new LEAKPROOF Design 


74” and 
morse taper tip socket, 


Holders made in three body diameters —*,;"", 
Barrel length 8" with 1" 


Eixtra electrode life is insured by a water circuit designed to force water 
against the head of the tip regardless of length and eliminate leakage 


through any part of the holder. 


The ejector plug simplifies tip removal, reducing the risk of damaging 
tips or holders. 


The holder will stand up in rough service because the complete barrel is 
made of Mallory 3 metal, the alloy you know as having highest electrical 
conductivity and physical strength. 


This improved holder, designed and built by Mallory, typifies Mallory 
leadership in the solving of problems related to the increasing use of 
Resistance Welding. Mallory is the only supplier of Resistance Welding 
electrode materials with a completely equipped research laboratory and 
engineering department specifically devoted to designing and testing 
improved methods and equipment. 


In the United Kingdom, made and sold by MALLORY METALLURGICAL PRODUCTS, LTD. 


(An Associate Company of Johnson, Matthey & Co., Limited, Hatton Garden, London, E.C.1.) 
P.R.MALLORY & CO. Inc 


MALLORY 


ELECTRODES—HOLDERS—SPECIAL DIES AND FIXTURES— 
ELKONITE* METALS—ALLOY ROD AND BAR STOCK— 
FORGINGS— CASTINGS—ACCESSORIES u.s. par. orf. 


RESISTANCE 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIAN 
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Ten Miles of Pipe for New Airport 


Many unusual steel pipe manufacturing 
features were built into the airport pipe, 
including special bends and angles. The 
pipe was coated and wrapped in 40-ft. 
lengths, except for a few 30-ft. lengths than 
were designed to meet abrupt changes in 
grade and alignment. 

Downer, Green and Carillo was the en- 
gineering and contracting firm in charge of 
the installation; E. J. Carillo being the 
resident partner. A. C. Perkins is chief 
engineer of the firm and was in charge of 
all construction. In charge of the pipe 
laying were James A. Donovan and P 
Tomasetti, general manager and chief en 
gineer of the T. and T. Co. of Brooklyn. 


STAINLESS STEEL EXHIBIT 


Stainless steel production in the United 
States has increased from 42,000 tons in 
1929 to over 500,000 tons last year, George 
S. Rose, Secretary of American Iron and 
Steel Institute, told steel men and press 
representatives who attended a preview of 
a permanent Stainless Steel Industry 
Exhibit. 

The Exhibit, sponsored by the Institute, 
will be open to the public without charge 
It is located in the Architects’ Samples 
Building, 101 Park Ave., where it occupies 
part of the ground floor and mezzanine. 

A sweeping stainless steel staircase is 
the major architectural feature of the Ex- 
hibit, which contains displays of stainless 
steel making and fabricating processes, 


Stainless Steel Industry Exhibit 


Graceful curves denote design of stainless steel] stairca 
featured at permanent Stainless Steel Industry Exhibit, now open to the public at 10] Par 
Ave., New York. From Jewelry to massive industrial vats and tanks, this modern metal ha 
applications in scores of present-day indusiries. 


Stairway to the Future. 


tons in 1929 to over 500,000 last year. 


and of hundreds of finished items made of 
the metal. 

‘The term stainless steel denotes a large 
family, a group of some 30 alloy steels 
which resemble each other yet differ widely 
in characteristics and use,’’ Mr. Rose said. 

“The family resemblance is based on 
the fact that all stainless steels contain 
chromium in addition to the iron and car- 
bon present in all steels. It is the chro- 
mium in this combination that makes the 
steel stainless. Nickel is an important 
component of many grades of stainless. 

“Advantages of stainless steel have 
opened a new vista of industrial and com- 
mercial development. Its great resistance 
to heat and corrosion, high strength, en- 
duringly beautiful finish and lasting cus- 
tomer appeal have stimulated the in- 
genuity of manufacturers and designers.”’ 
The preview of the Stainless Steel In- 


U. S. tonnage has increased from 42 


dustry Exhibit was preceded by a luncheon 
at the Union League Club. 


Save by Redesign 


Stainless steels often save money on th 
basis of first cost, because architects, eng! 
neers and designers know how to tak 
advantage of the high strength of this m 
terial. With proper design, sections may 
be lightened and still provide ample stru 
tural strength. 

Engineers supplement the inherent hig! 
yield strength of specially processed stait 
less grades by welding or riveting stiffeners 
tothestructure. These stiffeners provid 
greater rigidity for the light stainless steel 
sheets, often making it possible to cut th 
weight of a product in two. 

Because cost is a primary consideratio: 
the stainless steel type selected should b 


OFFSET HOLDER 


“ELECTROEIY" for RESISTANCE WELDING 


Butt Catalo © 
| ELECBROLOY ( OO 
Spot And 
Projection on request 


THe Ecectrotoy Co. Inc. 1600 Serine Coun. weibine ROLL 
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0 high r in alloy content than require- 
ments demand. To use stainless steels 
flectively and economically it is necessary 
1) choose the right type for each appli- 


ition 


Development of the Market 


The growth of the stainless steel indus- 
iy is well expressed in ingot tonnages. 
in 1920 the figure was 42,000; by 1936 it 
id reached 101,000 and in 1947 it was 
ver 500,000 tons. 

The turn of the decade in 1930 saw the 
iarkets for stainless steels becoming more 
nd more diversified. New uses came to 
fe as one industry after another investi- 
sated the possibilities of this rustless steel 


Many New Uses 


The oil industry, confronted with the 
orrosion problems cf mid-continent crude 
ils, was quick.to adopt the new stainless 
steels for use in cracking towers and other 
quipment. 

The dairy, textile and paper industries 
juickly recognized its economy and useful- 
ness. Chemical processing industries 
turned to stainless steel for many large- 
sale installations. The food industries 
nd dozens of others followed suit. 


Automotive Applications 


At another important milestone, Henry 
Ford introduced stainless steel on the dash- 
boards of the Lincoln automobile in 1928, 
ind on the radiator and hub caps of his 
new “Model A” Ford in 1930. This 
marked a sensational advance in the auto- 
motive field which others were quick to 
udopt. Today’s automobiles have a 
lozen or more stainless steel parts in en- 
gine and body, which enhance their effi- 
ciency and beauty. 

In World War IT, stainless steel proved 
invaluable for military uses. Its. resist- 
ince to rust under the severest atmos- 
pheric conditions and the rigors of tropi- 
cal and frozen climates was quickly recog- 
nized. 

High strength and resistance to heat and 
corrosion were qualities which established 
its urgent need on ships and aircraft. 
The demands of war resulted in ever- 
widening acceptance of stainless steel, with 
iresultant increase in the number of appli- 
cations. Many of these have since been 
idapted to peacetime uses. But the de- 
velopment of military applications has con- 
tinued, especially in rockets, jet-propelled 
planes and other aircraft. 


Readily Fabricated 


Stainless steels of proper composition 
are available for products which may be 
fabricated by any of the methods used for 
carbon steel. 

Flat-rolled stainless steel is drawn as 
deeply as the finest deep-drawing carbon 
steel. It can be spun or formed readily. 
Bar and wire can be cold-worked or hot- 
forged into any required shape and ma- 
chined with ease. Stainless steels are 
welded by oxyacetylene, metal arc, resist- 
ance, pressure, atomic hydrogen and inert 
are methods. 

Fabricators of stainless steel, who make 


1948 


this 


Since early 1946, users of resistance weld- 
ing have come to recognize Weiger-Weed 
as the progressive company, the company 
that grows with the industry, that keeps to 
the front with time-saving and cost-saving 
developments. 


The personnel of Weiger-Weed, both at 
the plant and in the field, is made up of 
men who pioneered in the development, 
application and manufacture of copper 
base alloys for resistance welding. The 
knowledge and experience of these men is 
backed by the resources, facilities and 
metallurgical experience of the Fansteel 
research staff, all weetong together to 
serve you. 


Weiger-Weed places at your service its 
special engineering and production skills 
to help your production engineers to ob- 
tain more and better welds at lower cost. 
Write for recommendations on your prob- 
lems. Weiger-Weed & Company, Division 
of Fansteel Metallurgical Corporation, 
11644 Cloverdale Ave., Detroit 4, Mich. 


Weiger-W eed produces high qual- 
ity spot welding tips, holders, seam 
welding wheels, and special dies 
for flash, butt and projection 
welding. Deliveries are prompt; 
standard electrodes and holders 
supplied from stock. 


\ 
a are? 


Ask for your copy of 
the Weiger-Weed 
manual to become 
fomilior with Weiger- 
Weed products ond 
service, to help you 
turn out stronger, 
lighter, more easily 
fabricated products 
ot lower cost. 


WEIGER-WEED | 
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Resistance Welding ELECTR S 
DIES TIPS * WHEELS HOLDERS 


DIVISION OF FANSTEEL METALLURGICAL CORPORATION 
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Stainless Steels—A.I.S.I. Types 


Type 

Number Chromium 
301 .00/18.00 
302 .00/19.00 
302B .00/19. 00 
303 .00/19. 00 
304 .00/20.0 
308 9.00/21. 
309 22.00/24. 
310 .00/26. 
316 .00/18, 
321 .00/19. 
347 00/19. 
403 50/13. 
405 .50/13. 
406 00/14. 
410 .50/13. 
414 .40/13. 
416 00/14. 
420 2.00/14. 
430 .00/18. 
430F .00/18. 
431 .00/17. 
440A 00/18. 
440B .00/18. 
440C 00/18. 
442 .00/23. 
443 18. 
446 23. 


Nickel 


25/2. 50 


Other Elements 


P, S, Se Min. 0.07, Zr, Mo Max. 0.60 


Mo 1.75/2.75 
Ti5xC Min. 
Cb 10x C Min. 
Turbine Quality 
Al 0.10/0.30 

Al 3.50/4.50 


P, S, Se Min. 0.07, Zr, Mo Max. 0.60 


P, S, Se Min. 0.07, Zr, Mo Max. 0.60 


Mo 0.75 Max. 
Mo 0.75 Max. 
Mo 0.75 Max. 


0.90/1.25Cu 
N2 0.25 Max. 


thousands of useful and decorative articles, 
have contributed much to its develop- 
ment. Many enterprising business men 
have gained their firstacquaintancewiththe 
market possibilities of stainless steel during 
World WarII. Some were civilians, some 
in uniform, 

There are about 5000 job-fabricators of 
stainless steel in the country, and the num- 
ber continues to grow. 


HELIARC WELDING OF STAINLESS 
STEEL TANKS 


Stainless steel trailer tanks have long 
been used for transporting milk. The 
Heliarc inert-gas-shielded arc-welding proc- 
ess has simplified the fabrication of the 
tanks illustrated. High purity argon gas 
shielded the torch electrode and weld area 
thus eliminating the use of flux. These 
tanks are made from 14-gage, type 302, 
stainless steel and each one has a capacity 
of 1000 gal. Each tank has 912 in. of 


welding and required approximately 45 
min. of actual welding time. 

The high sanitary standards required 
for such containers are easily met with 
Heliarc welding. There is no flux to cause 
spatter and corrosive inclusions. Dirt and 


other contaminating substances will not 


lodge in the smooth, nonporous welds pro- 
duced by this method. 

The inert-gas-shielded arc-welding proc- 
ess has made rapid strides in the fabrica- 
tion of nearly all types of metals. In this 
process the electrode and the weld are 
blanketed by argon, an inert gas. An out- 
standing characteristic of the process is 
that, with the exception of copper, flux is 
not required in the welding of any of the 
common commercial metals and alloys. 

With the Heliare process, welds are easy 
to start and stop without crater-crack 
difficulties, and filler metal can be easily 
added and controlled. The heat input is 
low and therefore little distortion results. 
Grinding and finishing operations are sim- 
ple when compared to other methods of 
welding. 
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POWER FOR THE WEST COAST 


Added power for the West Coast is in the 
making. These cranes were required tg 
lift this 360,000 Ib., welded-construction 
spiral casing for the fifth Shasta Dam hy 
draulic turbine to a 40-ft boring mil! in the 
Allis-Chalmers shops for machining of jts 
speed ring. This casing measures 56 ft 
across. It is constructed in seven sections 
with riveted buttstrap joints. Its speed 
ring portion has an 18-ft. inside diameter. 


The inlet section, fading toward the far 
wall at the left end of the casing, has an 
inside diameter of 12 ft. 8 in., and is made 
of 17/s-in. plates. Upon completion, the 
unit will be shipped to join four other 
Allis-Chalmers turbines at Shasta, all 
rated 103,000 hp. at 138'/2 rpm. under 330 
ft. head. 


TOOL BOX 


Virtually a ‘“‘safety deposit box’’ for 
tools and equipment on outdoor construc 
tion projects is this 277-cu. ft. welded 
steel shipping container developed by 
Dravo Corp., Pittsburgh. . Although pri- 
mary use of such containers is in marine 
and rail transportation to eliminate pil- 
ferage and reduce material handling and 
packaging costs, the Contracting Division 
of Dravo Corp. found them to be ideal as 
portable tool houses. The unit pictured 


provides weathertight, safe storage for 
welding equipment and hand tools at the 
site of a bridge substructure construction 
project undertaken by the Contracting 
Division near Pittsburgh. Lifting lugs are 
built into the top corners of the containers 
so they can be handled by acrane. Indus- 
trial trucks also may be used to move 
them. Hangars for tools and equipment 
can be welded to the steel sidewalls or 
fastened to wood nailing strips placed be- 
tween wall corrugations. This permits a0 
orderly storage arrangement, and saves the 
time usually required to sort tools piled in 
a wooden box. Up to 6 tons of tools and 
equipment can be transported in the con- 
tainer. 
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3 
6.00/8.00 
8.00/10. 00 
8.00/10.00 
3.00/10.00 
8.00/11.00 
10.00/12.00 
12.00/15.00 
19.00/22.00 
10.00/14.00 
8.00/11.00 
9.00/12.00 
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RANGE ELECTRODES 
GAS WELDING RODS 


EXPERIENCED FIELD SERVICE 
MEN TO RECOMMEND CORRECT 
RODS AND TECHNIQUES - 


SAVINGS IN WELDING COSTS 


This is the PAGE formula for economy in production welding. The 
uniformly high quality of PAGE welding electrodes and rods is not 
included, because that is simply taken for granted by experienced 
welders. 

Through PaGE Field Service Men, your PAGE distributor can 
give you valuable up-to-date information on welding techniques 
and selection of electrodes. That’s why we say... 


Get in Touch with Your PAGE Distributor 


° Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Philadelphia, — Portiand, San Francisco, Bridgeport, Conn. 


STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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R.W.M.A. VISITS R.P.I. 


When the Resistance Welder Manu- 
facturers Association completed their busi- 
ness session in Troy, N. Y., on Friday, 
May 21, they split into two sections for a 
tour of the welding laboratories at Rens- 
selaer Polytechnic Institute. It was with 
this project in mind that the spring meet- 
ing was held in Troy. Group 1 is in one of 
the basement labs of R.P.I. Left to right 
they are Clyde Kaunitz, Resistance Welder 
Company, Bay City, Mich.; H. B. War- 
ren, Thompson Electric Welder Co., Lynn, 
Mass.; Robert Curran, research fellow at 
R.P.I.; H. D. Weed, Weiger Weed & Co., 
Detroit; H. R. Rinehart, secretary-treas- 
urer of R.W.M.A., Philadelphia; J. C. 
Deffenbaugh, Federal Machine & Welder 
Co., Warren, Ohio; R. H. Taylor, Electro- 
loy Co., Inc., Bridgeport, Conn.; T. S. 
Long, Taylor-Winfield Corp., Warren, 
Ohio; N. G. Bostwick, Precision Welder & 
Machine Co., Cincinnati; T. Embury 
Jones, of the same company; and H. A. 
Mullen, Ampco Metal Inc., Milwaukee, 

i Mr. Long is president of the R.W.- 


Group 1 


shown in the fourth-floor laboratory where 
they had just witnessed a demonstration in 
projection welding by Wiley J. Childs, re- 
search fellow standing second from the 
left. Seated are J. H. Cooper, Taylor- 
Winfield Corp.; H. A. Stix, Federal Ma- 
chine & Welder Co.; E. J. Rousseau, Com- 
merce Pattern Foundry & Machine Co., 
Detroit; G. N. Sieger, S-M-S Corp., De- 
troit; and B. L. Wise, National Electric 
Welding Machines Co., Bay City, Mich. 
Mr. Wise is vice-president of the associa- 
tion, Mr. Sieger a former president. 


Standing at the left is Dr. Wendell F. 
Hess, head of the R.P.I. department of 
metallurgical engineering, and next in 
order are: Childs, mentioned above; F. L. 
Brandt, of Thompson Electric Welder 
Co.; A. L. Williams, Federal Machine & 
Welder Co.; W. G. Fetter, P. R. Mallory 
& Co., Indianapolis; H. W. Stieglitz, also 
of the Thompson Co.; Warren F. Savage, 
formerly research fellow at R.P.I. and now 
an instructor in welding; Dr. Ernest F. 
Nippes and Robert A. Wyant, assistant 
and associate professors in metallurgical 
engineering. 
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RESISTANCE WELDING SHIPMENTS 


First-quarter deliveries to industry of 
resistance-welding equipment machine 
and equipment by members of the Resis 
tance Welder Manufacturers’ Associatio; 
exceeded the total for the best entire pri 
war year, according to T. S. Long, Presi 
dent of the R.W.M.A. 

Compared with an average annual vo! 
ume of around $4,000,000 in the last 
peacetime years before the war, the resis 
tance welding industry is currently pro 
ducing equipment at an annual rate in ex 
cess of $25,000,000, Mr. Long said. Most 
of this growth, Long added, has take: 
place since the end of World War II an 
has resulted from Industry’s need of find 
ing more efficient, faster and less costly 
methods of fabricating all types of meta 
products to offset continuously rising labor 
costs. Prime difference between resistance: 
and other forms of welding is that it lends 
itself to mass production of all kinds of 
articles—from business machines, re 
frigerators and stoves to heavy farm and 
road machinery—and that it requires 
practically no skill on the part of the opera 
tor, Long pointed out. 
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Mild steel SMITHway electrode 
) for high-speed welding 


in any position with 
any current 


@ SW-15 is particularly suitable for 
difficult operations such as field erection, or where, in 
the absence of close supervision, high quality welds 
are desired. With a penetrating and easily directed 
arc, SW-15 produces unusually smooth welds 
with sound physical properties. Deposit efficiency 
is high; slag is exceptionally easy to clean. 
A.C. or D.C., either polarity. SW-15 
gives you cleaner, faster welds 
with maximum economy. 


Made by Welders... for Welders— 
Sold by distributors everywhere 


Fabrication of heavy welded 
structures is easy and reliable 


SW-15 
COLOR IDENTIFICATION 


Brown coating, plain tip, 
brown secondary 


A.W.S. Class 
E6013 


is at minimum; slag eute 
off by itself j 
Corporation 
New York 17° Philadelphia 5° Pittsburgh 19* Cleveland 4 * Atlanta 3* Chicago 4° Tulsa 3 


Midland 5 * Dallas 1 * Houston 2 * New Orleans 18 * Seattle 1 * San Francisco 4 
Los Angeles 14 * International Division: Milwaukee 1 


SEND COUPON FOR FREE ELECTRODE CATALOG 


A. ©. SMITH Corporation 
* Dept. WJ-748 
« Milwaukee 1, Wis. FIRM__ 
* Without obligation, send ; 
us your free “SMiTHway STREET — 
Electrode Catalog.” CITY ZONE___ STATE 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this section 


NEW PORTABLE ACETYLENE 
GENERATOR 


The new BURDOX Portable Acetylene 
Generator provides a new high for effi- 
ciency in the production of acetylene. All 
complicated operations are eliminated so 
that production is safe, simple and quick. 
Years of low-cost service are provided with 
a saving of up to 50% on acetylene, 

This new BURDOX Portable Acetylene 
Generator is all steel welded and of sim- 
plified construction for dependable opera- 
tion. It is designed on the principle of 
spring pressure opposed to gas pressure, 
and provides an even, steady flow of acety- 
lene not to exceed 15 lb. pressure. 

The three main parts of this generator 
are the Carbide Hopper, with its feeding 
mechanism; the Water Tank where car- 
bide is fed from the hopper; and the 
Flashback Arrester through which acety- 
lene flows to the service valve. 

The generator hoppers use a ‘“‘twist 
lock’”’ method of mounting to the tank. 
For removal, the hopper is twisted and 
lifted off. It is designed so that it is im- 
possible to refill hopper without rem@ying 
it from the tank. This hopper remova] 


permits cleaning of the feeding mechanism 


at each recharging operation. The tank 
valve plus the ‘‘easy action’’ agitator as- 
sure quick tank drainage. 

Further information on this new Acety- 
lene Generator is available from The Bur- 
dett Oxygen Co., 3328 Lakeside Avenue, 
Cleveland 14, Ohio. 


ELECTRODE FOR STAINLESS STEEL 
WELDING 


The extensive use of the stainless steels 
as heat resistant alloys has led to the de- 
velopment of many specialty steels; and 
A.1L.S.I. type 312 (29-9) is an interesting 
example. This particular alloy is rela- 
tively new and is daily finding application 
in the welding of parts that must resist 
stress at elevated temperatures. This 
steel which has excellent high temperature 
corrosion resistance is also remarkably 
strong at high service temperatures. 

As the designers of special high tempera- 
ture steels wish to take advantage of join- 
ing by arc welding, the McKay Co. has 
developed, service tested and is now pro- 
ducing two new electrodes to meet these 
needs—McKay 29-9 and 29-9Mo. These 
electrodes not only deposit weld metal 
which meets the rigid specifications of fab- 
ricators of these super steels but they also 
feature easy, flexible operation in any 
position of welding. 

The electrodes are available with either 
d.-c. or ana.-c.-d.-c. coating. The normal 
operating currents are slightly higher than 


those used with ordinary stainless steel: 


electrodes. The following currents are rec- 
ommended for either a.-c. or d.-c. weld- 
ing: 


Electrode Amperage 
Size, In. Setting 
95-120 
5/30 145-170 
3/16 190-215 


Early attempts at making coated elec- 
trodes which would deposit 29-9 weld 
metal were unsatisfactory because of the 
tendency for the highly alloyed weld metal 
to crack or check. To correct this diffi- 


_ culty an extensive research program was 


carrted out on heat resisting alloys and the 
metallurgical effects encountered during 
their arc welding. As a result of this in- 
vestigation a proper balance of the alloy- 
ing and coating elements has been found 
which allows the deposition of ductile, 
high strength, crack resistant weld metal. 
Typical test results of the weld metal show 
that as deposited it is of excellent quality, 
inclusion and porosity free, with a tensile 
strength of approximately 111,000 psi. and 
35% elongation in 2 in. 

A few of the applications of this elec- 
trode have been the welding of steam and 
gas turbine blades, and high temperature 
and high pressure pump parts. 

The combination of the heat resistance 
and the high physical properties of the 
weld metal makes the electrode suitable 
for joining alloys that are approximately 
equivalent to the 29-9 type in composition 
and properties. There have been applica- 
tions of the electrode based on the high 
strength of the weld deposit at normal 
temperatures. High strength plate is fre- 
quently welded with McKay 29-9. 

Another application of the electrode is 
in the resurfacing of worn parts. One com- 
pany has found that it pays to use this 
specialty electrode for resurfacing power 
shovel bucket lips because the heavily 
alloyed austenitic structure is highly work 
hardenable and results in increased life of 
the welded portion. 


ARC WELDING MACHINE 


Air Reduction Sales Co. announces the 
availability of the new Wilson ‘‘Wasp 


Special” air-cooled, engine-driven, arc- 


welding machine. 

The “‘Wasp Special’’ is designed to fur- 
nish a smooth steady current and to stand 
up under usual and regular duty factor 
load conditions in tough construction and 
maintenance jobs in many varied applica- 
tions. 

This new 200-amp. arc welder has a 
welding range of 25 to 250 amp. at 30 v., 
50% duty cycle. It is a light weight ma- 
chine that is easy to handle and ideal for 
work in places inaccessible to larger and 


heavier equipment. Two convenient out. 
lets are provided which may be used for 
lighting purposes or to operate Universal 
power tools in an emergency. 

Further information on the new Wilsop 
“Wasp Special” arc welder can be obtained 
by writing directly td Air Red iction 
Sales Co., Dept. A1777P, 60 E. 42nd gt. 
New York 17, N. Y. 


TURNING ROLL 


Illustrated here is the New Model 129 
Reed Turning Roll which has recently been 
announced by the Reed Engineering Co, 
of Carthage, Mo. This machine is used 
for rotating tanks and other cylindrica| 
shapes for either manual or automatic 
welding and is also used as a tank posi- 


tioner for work such as flame cutting, ' 


painting, etc. Consisting of one power 
unit with two synchronized driving wheels 
and one or more idler units, these rolls may 
be moved about the shop as desired and 
will handle work up to 12 ft. in diameter. 
The capacity for one power and one idler 
unit is 12,000 Ib.; for one power and two 
idler units, 18,000 lb. 


Standard equipment includes #/, hp 
motor, dual rubber-tired wheels, all-stee! 
base construction, anti-friction bearings 
and totally enclosed worm gear reduction 
drive. Variable speed drive gives any 
welding speed from 5 to 40 in. per min. 


FLUTED WELDING ELECTRODES 


Announcement has been made by P. R. 
Mallory & Co., Inc., Indianapolis, Ind., of 
an outstanding improvement in the design 
of resistance-welding electrodes which 
greatly increases the efficiency of this type 
of product. 


This new and improved design, consist 
ing of an internal fluting in the side of the 
water hole, provides better than 70°, 
more water cooling area, materially iu 
creases the strength and rigidity of the 
electrode and provides automatic center- 
ing of the water cooling tube. These fac- 
tors combine to materially increase the life 
of the electrode and quality of the weld 
produced, and eliminate distortion under 
pressure. Shop tests have shown life in- 
creases over the conventional electrodes 0! 
as much as 30%. 

The Mallory fluted welding electrode 
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wecial’ welding bench is a very high speed production opera- 


nd equipment takes a terrific beating—yet our Rego SX 


“In our type of precision work a stable flame is imperative, and the 


combination of GX torches and RegOlators gives it. Further, Rego 
have performed perfectly during the eight years we have meets our need for a broad range of welding and brazing applica- 
Diem,” says Walter A. Kochanski, foreman of the sheet metal tions,” says Mr. M. L. Higgins, President of Metro Tool and Gage Co., 
ent of Appleton Electric Co.,.Chicago, manufacturers of con- Chicago makers of carbide tools and dies and carbide and steel 
tings and lighting equipment. gages of all types. 


“Since installation of Rego torches, regulators, etc. was made 
approximately 242 years ago in our unit production plant, mainte- 
nance cost has been very low—in fact almost nothing”, says J. R. 
Kirkendoll, Department Supervisor, of Rex Manufacturing Co. Inc., 


Connersville, Indiana, manufacturers of refrigerating cabinets. 


NCG is recognized as one of the largest organizo- 
tions of its kind in the world. It operates 73 marw- 
facturing plants within the United States, offers supply 
and service by a vast network of hundreds of inde- 
pendent NCG distributors and warehouses. For assured 


satisfaction in your welding and cutting needs 


RELY ON NCG 
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magnets. The permanent magnets are 
detachable and may be used for other pur- 
poses such as retrieving steel parts from 
dipping or plating tanks, collecting steel 
particles from grinder coolant tanks, etc. 
These magnets retain their strength for 
years. 

- Complete information and prices on the 


‘Minute Magnetic Welding Posi- 


tioner may be obtained from The du Mont 
Corp., Greenfield, Mass. 


Fig. 1—Outline Sketches of the Seven 
Basic Standardized Gun Types 

Reading, top to bottom, these are: 
scissors action, bell crank action, C- 

direct action, deep throat rocker arm, clam 

‘ action, push type (solid or spring loaded) 

and expansion gun (cable or cableless). 

All of the guns may be either hydraulic or 

. air operated, a the deep throat type 

which is available only for hydraulic 


operation. Jaw extensions, cylinders, etc., 
are interchangeable between all gun types. 


Fig. 2—Assembly Sketch of a Typical Gun 

Together with Typical Interchangeable 

Parts by Which the Design of the Gun and 
Its Use Can Be Varied 


WELDING GUN LINE DESIGNED WITH 
STANDARDIZED INTERCHANGEABLE 
COMPONENTS 


Industry’s first line of really standard- 
ized spot-welding guns, designed with and 
constructed from interchangeable stand- 
ardized component parts has been an- 
nounced by Progressive Welder Co., 3050 
E. Outer Drive, Detroit 12, Mich. 

With this development, seven basic gun 
types, in heavy duty and standard duty 
versions, will take care of 95% of all gun- 


welding requirements. Moreover, a gun 


can be quickly converted to a different job 
by simply changing one or two standard- 
ized low-cost parts. This development 
thus provides an entirely new conception 
of welding gun versatility. However, at 
the same time there has been designed into 
these guns maximum handling ease on the 
part of the operator. 

Basic standardized components of the 
welding guns are the gun chassis, the ‘‘jaw 
extensions,”’ the interchangeable hydraulic 
or air operating cylinders, optional cable 
locations, handles, and ‘‘universal’’ cable 
terminal clamps, switches, electrodes and 
electrode holders. 

With this standardization of component 
parts it is possible to obtain as many as 
57,600 practical variations with a single 
basic gun chassis, while varying only the 
jaw extensions and standard electrodes. 
In addition to eliminating the cost and 
time of special gun designing for 95% of 
gun welding jobs, the new standardized 
line also insures quicker delivery through 
assembly from standardized stock com- 
ponents, maximum ease and lower cost 


Fig. 3 (Right)—Group of Diagrammatic 

Sketches Showing Some Different Applica- 

tions of the Gun hen 

Equipped wi itferent Jaw nmsions 
and Electrodes 
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cured with Amsco Railface ... 


“Rough Riders''—that's an heroic term, in history books, but not when 
it's applied to the rails over which the passenger and freight trains roll 
across the country. Such worn and battered rail ends as are shown above 
can only mean passenger discomfort and unnecessary wear and tear on 
equipment. Amsco Railface electrodes are giving phenomenal results 
in keeping rail joints smooth for rider satisfaction and reduced equipment 
maintenance costs. 

The small photographs show how the spalled or battered sections are 
ground, the welding operation, the joint after welding, and the completed 
weld after grinding ends to conform to balance of rail section. With an 
as-deposited Brinell of 325 to 350, work-hardening to 380 Brinell, this 
specialized electrode for high carbon content rail assures smooth joints 
that STAY SMOOTH. 

This is another in the long line of Amsco Conservation Welding products 
that effect savings daily by reclaiming rebuilding, repairing, or hard- 
facing of parts subject to wear and service abuse. Complete details of 
all products are available in Bulletin 1047-W. 


AMERICAN MANGANESE DIVISION 


CHICAGO HEIGHTS, ILL. 


Foundries at Chicago Heights, Ill., New Castle, Del., Denver, Colo., Oakland, Calif., Les Angeles, Calif., St. Lewis, Mo, 
Offices in principal cities. Made and sold in Canada by Canadian Ramapo tron Works, Inc., Niagare Falls, Ont. 


MANGANESE STEEL CASTINGS 
“CHROME-MOLY” STEEL CASTINGS 
HARDFACING ELECTRODES 


GRINDING MILL PARTS 
DREDGE PUMPS CRUSHER PARTS CHAINS 
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service replacement of parts, lower inven- 
tories for large users since so many parts 
are interchangeable between guns; sim- 
pler gun maintenance; and reduced gun 
manufacturing costs, reflected in ‘‘more 
gun per dollar.” 

In addition to standardizing gun com- 
ponents, most of which are interchange- 
able between all guns of the new standard 
line, many of the other’ units—such as 
boosters, air valves and other subassem- 
blies—comprising a complete gun instal- 
lation have also been standardized. 

Ingenious design of gun jaws enables 
guns to be provided with interchangeable 
jaw extensions to suit almost any require- 
ment. The standard jaw extensions are 
available in 1-in. increments of length from 
1 to 6 in. and with 4 (0, 10, 20 and 30°) 
variations for the angle at which elec- 
trodes are mounted. Chassis jaws are 
equipped with clamp-type locks, while jaw 
extensions have O-ring type seals effec- 
tively preventing leakage. This has the 
additional advantage of making the jaw 
extensions adjustable in and out to com- 
pensate for electrode wear and maititain 
electrode alignment. It also permits ro- 
tating the jaw extension in the gun jaw to 
set electrodes at different angles to suit the 
job. Obviously also, short and long jaw 
extensions can be combined in the same 
gun, if desired, to meet certain require- 
ments. The jaw extensions are com- 
pletely interchangeable between different 
gun types of the new standard line. Stand- 
ard electrode mounts having either plain 
taper sockets or threaded replaceable 
sockets, accommodating any R.W.M.A. 
standard electrodes. 

This construction has made possible fur- 
ther basic improvements in welding gun 
design. Thus, cooling tubes are cast in- 
tegrally in the gun chassis, eliminating 
chance of damage or leakage. Deflector 
tubes accurately fit the various standard- 
ized jaw extensions and are so shaped at 
their ends as to prevent blocking of water 
circulation. 


NEW WELDER COMBINES D. C.-A. C. 
IN SINGLE UNIT 


The inherent advantages of both d.-c. 
and a.-c. are welding are offered in a single 
compact unit in the Kern Duel-Tronic 
Combination d.-c., a.-c. Welder.. The arc 
is set for d.-c or a.-.c. operation simply by 
setting two switches and a hand lever. 

For d.-c. operation, the machine uses 
rugged rectifier tubes installed in a flexible 
mounting to supply direct current. Tubes 
are fully guaranteed for one year. The 
manufacturer states that idling losses are 
cut 50%, that power consumption under 
load is substantially decreased and that 
maintenance costs are reduced compared 
to conventional d.-c. motor-generator ma- 
chines. The instant are response elimi- 
nates surging and electrode spatter. The 
instant are action is due to the absence of 
moving parts, which makes it unnecessary 
to overcome inertia or to neutralize arma- 
ture reaction effects. Welds on light gage 
metals, including stainless steel, are uni- 
formly good, as the accurately controlled 
low voltage eliminates excessive heating. 
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The arc is easy to strike and hold, even 
with electrodes as small as !/3 in. 
as light as 32 gage can be welded success- 
fully without burning through or appreci- 
ably altering the grain structure. Straight 
qr reversed polarity electrodes may be 
used. 

The easy striking and stable arc, com- 
bined with accurate amperage control, 
makes the d.-c. welder ideal for use on 
applications requiring the inert gas 
shielded arc-welding process. 

The machine’s a.-c. welding character- 
istics include smooth, instant starting and 
stable arc action and quiet, vibration-free 
operation. Inert gas shielded arc welding 
performance with a.-c. operation has been 
found excellent when a high-frequency cur- 
rent is introduced into the circuit. 

A handwheel, mounted on top of the 
welder, provides accurate stepless amper- 
age settings for a.-c. or d.-c. operation. 

The Kern Dual-Tronic Combination 
D.-C.-A.-C. Welders and straight d.-c. 
welders are available with the following 
capacities: 

Combination D.-C. A.-C. 
Range Range 
Model 20 DA 5to60amp. 25to 200 amp. 
Model 25 DA 5to90amp. 25to 200 amp 

Straight 

Model 60 D 
Model 90 D 


5to60amp. 
5 to 90 amp. 


Complete information may be had by 
writing John A. Kern Co., 224 N. Loomis 
St., Chicago 7, Ill. 


MAGNATIZED ANGLE LEVEL 


Here is a combined level and angle that 
really sticks to the job. The Magno Level 
is perfect for any mechanic, but it is par- 
ticularly useful to the plumber, steam fit- 
ter, welder or anyone who works with 
metal because powerful, permanent mag- 
nets will hold it to any flat or round metal 
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Metal . 


surface. This leaves both hands free for 
lining up, straightening or fastening work 
in place. Accurately calibrated to shor 
any angle from O to 360° the Magno Leys: 
is made of aluminum with h indsome 
wrinkle finish and abuse-proof plastic dial 

Manufactured by The Buckey: Plasti 
Corp., 1220 Huron Road, Cleveland, Ohio 


PORTABLE SPOT WELDER 


A new type of portable spot welder has 
been designed by the A-C-Devices (Co 
8006 Champlin Ave., Chicago 19, Ill. Thi 
portable spot welder weighs only 22 Ib. an, 
is suitable for 110 or 220 v. alternatiy 
current. The welder is supplied with 
12-ft. extension cable, is completely port 
able and safe electrically. The unit can by 
taken to the job and does as good work as 
the stationary welder up to its capacity of 


2.5 kw. With it may be welded mild 
steels, stainless steel, galvanized iron and 
aluminum up to */;,in. Special tips, how 
ever, are required for welding aluminun 
The unit is complete with 31/2 in. reac! 
tongs and adjustable center point tips 
Larger tongs are also available up to 18 in 


THE CONTOUR MARKER 


The protractor, or dial, of the contour 
marker is graduated on both sides. On on 
side in degrees, on the opposite side i 
inches to the foot. 

The manner of numbering nominally 
divides the protractor into two sectors 
The sectors are marked A and B. 

The sector marked A is for angles or 
slope measured from a perpendicular to th 
axis. The sector marked B is for angle ot 
slope measured from the axis. 

The frame or body of the contour 
marker consists of two channels in accurate 
alignment. Either side of the frame may 
be used and the side to select will depend 
upon the direction of the line to be scribed 
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THE NEW AND REVOLUTIONARY 
ODE FOR AUTOMATIC 


mCO Composite Type A is a he ‘8 No, 7 fapprox. 
Blectrode in coils, providing the ph Beat” 6 (approx, No. 5 (approx. 
1 mild as heavily coated manua ecttodas._ No, 4 (approx. %e''), and No. 3 (approx. 
mand RACO Composite Typ its are 36 inches |.D., and weigh 100 


tips it can be used with all standard automatic "| UGHTLY GOATED AUTOMATIC ELECTRODES: — 
welding heads with the addition of RACO Types “BD”, "M", M9 (Knurled), Plain 
and contact device iliustrated. Mill Finish and Copper Coated Wire in coils. 


RACO Composite Type A can be had with c Y ve draw a full line of copper coated oxy- 
of the following coatings—A.W.S, 6012; 6020; ; 3 welding wires. Furnished in coils and 
6030; 7020; 7030, and corresponding high —troightened and cut lengths. 

tensile grades A.W.S, 8020; 8030; 9020; 9030; We 
heavy coated manual electrodes for welding: — 


"kr 
Grodes Mild Steel—High Tensile Steels— Stainless Stee! 
for 25, (20-25 _—-Manganese Steel— Cast lron—Nickel—- Mone! 


Rockwell C), RACO 45 (40-50 Rockwell C) and a and eck 


RACO 55 (50-60 Rockwell C}, RACO Composite 
Type A Electrode is furnished in the'following — Nee for full information. 
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The center-pin through the dial is tubu- 
lar and a V is cut at the opposite end of the 
frame so that the tool can be easily cen- 
tered over a reference line. The reading 
aperature is also V’d at one end through 
which a reference line may be sighted. 

Any one of the pipe jobs illustrated can 
be marked off (or layed out) in five minutes 
or less. The Contour Marker is the tool 
that will do it. 

The new model is so neat and compact 
that you can fold it up and carry it in your 
hip-pocket. And it’s accurate too. It can 
be used on pipe from 1!'/; up to 18 in. 

A book of instructions is furnished with 
each tool. The instructions are very 
simple and easily understood. 

Price complete, $19.95, F.O.B., Comp- 
ton. 

The Contour Marker Corp. of Califor- 
nia, 1843!/. E. Compton Blvd., Compton, 
Calif. 


SMALL WELDER 


The Miller Electric Manufacturing Co. 
of Appleton, Wis., has announced a new 
low cost arc welder designed primarily for 
use by the ‘“‘Hobbyist’’—in the home or 
small workshop. It is definitely not a toy, 
but a real welder— it will actually deliver 
100 amp. 


This new unit, called the ‘“‘Hobby Arc,” 
available for either 110-v. or 220-v. a.-c. 
lines, operates on a standard 30-amp. fuse. 
It is ruggedly constructed with coils wound 
with glass-covered magnet wire, finest sili- 
con steel cores and is set in an aluminum 
case for lighter weight. 

The “‘dead front’’ construction and insu- 
lated transformer for safety, plus the ease 
of use and low cost, makes this an ideal 
unit for the novice or ‘“‘some time” welder. 
The welder is shipped complete with 10 
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ft. of welding cable with electrode holder, 
10 ft. of ground cable, welding helmet and 
assorted welding electrodes. The 110-v. 
model has power cord and plug attached— 
the 220 v. model power cord only. 

Illustrated literature on this model is 
now available. 


THREADLESS BRONZE PIPE FITTINGS 


Following the widely acclaimed intro- 
duction of Flagg-Flow, the first threadless 
malleable iron fitting, Stanley G. Flagg & 
Co., Inc., Philadelphia, has matched this 
development by applying the same prin- 
ciple in I.P.S. brass and copper pipe or 
tubing, with Flagg-Flow bronze fittings. 

Flagg-Flow bronze fittings meet per- 
fectly today’s increasing demand for one- 
piece brass, copper pipe or copper tubing. 
They are threadless bronze pipe fittings for 
brazing to I.P.S. brass or copper base alloy 
tubing or pipe, and the one-piece system 
that results is as strong as the pipe itself, 
yet easy to install at low cost. The fit- 


tings are applicable for 150 Ib. working 
steam pressure lines at 450° F., or 300 Ib. 
non-shock cold water, oil, or gas lines. 


With the same wall thickness and center- 
to-end dimensions as standard bronze 
fittings, Flagg-Flow can be used with thin- 
wall brass, copper pipe or tubing. The 
full strength of the pipe wall is utilized, 
since there is no loss of wall thickness by 
threading. With nothreads to weaken the 
joint, the full depth of the socket of the 
fitting is brazed to the pipe. Interior de- 
sign of the fitting tends to reduce turbu- 
lence, because the internal diameter of the 
fitting is the same as the internal diameter 
of the pipe or tubing. Close tolerances 
in the machining of the cups insure rigid 
support and a thorough bond. 

Threadless bronze fittings, according to 
the manufacturer, can be used to great ad- 
vantage in confined spaces where it is diffi- 
cult to use a pipe wrench, or in locations 
inaccessible for maintenance after instal- 
lation, and on lines subject to vibration, 
contraction or expansion. They are rec- 
ommended for use in thin walls and par- 
titions where ordinary, bulky fittings would 
be exposed, and in concrete or cinder-fill 
flooring where permanent security is essen- 
tial, as in radiant heating. 

Applications of Flagg-Flow bronze 
fittings range from domestic use on hot 
and cold water lines, steam piping, radiant 
heating, and fuel oil piping, to industrial 
use on meter and instrument lines, lubri- 
cating oil piping, gas and air piping, boiler 
feed lines, hydraulic systems of not over 
300 Ib, and in process piping where brass, 
copper pipe or tubing is applicable. 
Bronze threadless fittings can also be used 
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in air, oil and water systems in the trang. 
portation field, especially where vibratioy, 
and inaccessibility make screwed piping 
inadvisable. 

Joining brass, copper pipe or tubing 
with Flagg-Flow bronze fittings is com. 
paratively easy, and presents no problems 
in the brazing operation, where any capil- 
lary action alloy can be used. It is jm. 
portant, however, that all grease and dirt 
be removed from both the end of the pipe 
and the cup of the fitting. Emery paper 
should be used to polish the end of the 
pipe before applying the flux. 

Additional information on the Flagg. 
Flow bronze fittings may be obtained from 
the Flagg Co., 1421 Chestnut St. Philadel. 
phia 2. 


ALL-PURPOSE FENDER DOLLY 


A new metal working tool, known as the 
Matco Fender Dolly, has been announced 
by Modern Auto Tool Co., Inc. According 
to the manufacturer, this new device em- 
bodies all the conventional shapes and 
curves found in a set of ordinary fender re- 
pair tools and combines them into one 
compact low-cost tool that is said to be 
ideal for a wide range of fender, body and 
other metal straightening operations. 


isd 

One of the features stressed by the 
maker, is a serrated facing on the tool 
which prevents the metal from stretching 
while being hammered out. This feature 
it is claimed, is particularly valuable when 
working sheet aluminum and other light 
gage metals. The manufacturer also 
states that the serrated facing aids in re- 
moving paint, thus eliminating paint clog- 
ging of sanding disks when the sander is 
applied for finishing. 

The tool has a specially designed hand 
grip which provides greater handling ease, 
lessens fatigue. Sturdily made of high 
carbon tempered forging, it is said to be 
capable of withstanding years of rugged 
use. 

Complete details may be obtained by 
writing to Modern Auto Tool Co., Inc. 
6512 S. Ashland Ave., Chicago 36, III. 


Employment 


Service Bulletin 


POSITION VACANT 


V-223. Wanted: Gas welding equip- 
ment sales engineer. Must have had 
experience with gas welding equipment 
design and sales. State education, ©%- 
perience and present salary. 


JULY 


BRIDG 


AG 
tonic 
June 
was § 
entert: 
togeth 
enjoyé 


CHIC. 
The 
the 1¢ 
was 
The 
Assist 
Bros., 
ance | 
In 
slides 
ment 
that 
single 
He 
result 
an a 
load 
Whil 
devel 
were 
to dc 
turec 
duce 
Pr 
“Re 
birds 
prov 
rell’s 
cuss 
new 
intré 
a cl 
chai 
Chic 
seas 
Inc, 
Pea 
2nd 
For, 
was 
the 
son 
R, 
Mu 
tor: 
ser 


j 
= 
4. 
— 
‘ 
= 
CL 
Ho 
wit 
as 
to 
Wi 
ne 
| | 
7 


rans. 
ation 
iping 


ibing 
com- 
lems 
‘apil- 
im- 
dirt 
Pipe 
aper 
the 


lagg- 
from 
adel- 


the 
tor 
hing 
‘ure 
yhen 
ight 
also 


SECTION ACTIVITIES 


BRIDGEPORT 


A Gala Party was held at the Housa- 
tonic Lodge in Stratford on Saturday, 
june Sth. A delicious Buffet Dinner 
was served, followed by dancing and 
entertainment. This was the last get- 
together this season and was thoroughly 
enjoyed by all. 


CHICAGO 


The closing meeting on May 19th of 
the 1947-48 season of the Chicago Section 
was devoted to Resistance Welding. 
The speaker was William J. Farrell, 
Assistant to the Vice-President of Sciaky 
Bros., who discussed ‘‘Three-Phase Bal- 
ance Load Resistance Welding.” 

In his talk, which was illustrated with 
slides, Mr. Farrell explained the develop- 
ment of a resistance welding machine 
that converted three-phase power to 
single-phase power of lower frequency. 
He pointed out that this development 
resulted in a decreased kva. demand and 
an approximately balanced three-phase 
load on the power distribution system. 
While his company had pioneered this 
development, he acknowledged that there 
were other machines in the field designed 
to dé the same job. In his slides he pic- 
tured many examples of products pro- 
duced by this resistance welding process. 

Prior to the meeting a movie entitled 
“Realm of the Wild” showing American 
birds and animals in our natural forests 
provided entertainment. After Mr. Far- 
rell’s talk there was considerable dis- 
cussion of his subject, following which the 
new Officers for the 1948-49 season were 
introduced. The meeting was brought to 
a close by the presentation of the past 
chairman’s pin to C. O. Druetzler, retiring 
Chicago Section chairman. 

The officers elected for the 1948-49 
season are as follows: 

Chairman, C. W. Steele, Steel Gases, 
Inc., Chicago; Ist Vice-Chairman, W. C. 
Pearson, Westinghouse Electric Corp.; 
2nd Vice-Chairman, E. P. Auler, Taylor 
Forge and Pipe Works. Ted B. Jefferson 
was re-elected Secretary and Treasurer for 
the eighth consecutive year. Mr. Jeffer- 
son is with The Welding Engineer. 

Directors (elected for three years): 
R. C. Cahoon, N. F. Bratkovich, T. 
Murr, and C. O. Watson. These Direc- 
tors are in addition to the Directors now 
serving the Section. 


CLEVELAND 


Annual Symposium of the Cleveland 
Section was held on May 14th at the 
Hotel Cleveland. 

The Symposium opened at 1:00 P.M. 
with registration, followed at 1:30 with 
an Exhibition of Good Welding Pertaining 
to the Cleveland Building Code. Russ 
Williams of the Lewis Welding & Engi- 
neering Co. was Chairman of Exhibits. 


At 1:45 a documentary motion picture 
entitled ““Opportunity’’ The Story of the 
Best Location in the Nation, was shown 
through the courtesy of The Illuminating 
Co. 

Fred L. Plummer of the Hammond 
Iron Works, was Chairman of the After- 
noon Technical Conference. Technical 
speakers and their subjects were as follows: 
Lew Gilbert, The Champion Rivet Co., 
“Better Welding at Lower Cost”; Leonard 
C. Grimshaw, Jessop Steel Co., “Stainless 
Clad Plate and Sheet”; Paul W. Arnold, 
Reliance Electric & Engineering Co., 
‘Welded Controls.”” A ten-minute 
supplementary discussion was presented 
by L. K. Stringham of The Lincoln 
Electric Co., on ‘‘Welded Controls Applied 
to Submerged Arc.’’ A documentary 
motion picture on ‘Mineral Resources of 
Ohio”’ was shown by: the Standard Oil Co. 

The Evening Conference Program 
started off with Door Prizes and Dinner 
in the Ballroom. George N. Sieger, 
President of S.M.S. Corp., Detroit, was 
Toastmaster. The President of the 
Society, H. O. Hill, was also present. 
Speaker was Dr. Donald A. Laird, Ph.D., 
Sc.D., whose subject was ‘“‘How to Get 
Along with Folks.” 


COLORADO 


M. J. Conway, Application Engineer, 
General Electric Co., Schenectady, N. Y., 
was the guest speaker at the May 11th 
meeting held in Denver, Colo. Mr. 
Conway’s subject was “‘Trends of Inert 
Arc Welding.”’ A film ‘“‘Arc Welding at 
Work”’ was also shown. This being the 
last meeting of the season it was decided 
to have a different type of meeting. Gen- 
eral Electric Co. arranged to hold the 
meeting at their service shop, serving a 
Dutch Lunch at the close of the meeting. 
It was the largest in attendance and a very 
interesting meeting. 


DAYTON 


Annual Stag Party of the Dayton Sec- 
tion was held on Wednesday, May 26th, 
at McCrabb’s Beechwood Grove. The 
program opened with a ball game at 
4:00 P.M., followed by chicken dinner at 
6:30; at 7:30 bingo and prizes and at 
8:30 entertainment. A good time was 
had by all. 

The following officers have been elected: 

Chairman, B. A. Housfeld; Vice- 
Chairman, John Blankenbuehler; Secre- 
tary, William Taylor; Treasurer, George 
Theriault. 

Directors: Howard Snyder, Fred Schul- 
meister, Clarence Schultheis, Earl Garber 
and Carl Smith. 


HARTFORD 


Dinner meeting was held on Thursday, 
May 20th, at the Whitlock manufacturing 
Co. Cafeteria, Elmwood, Conn. Short 
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business meeting was followed by election 
of officers for the 1948-49 season as follows: 

Chairman, S. Adelson; Vice-Chairman, 
J. K. Light; Secretary, J. W. Mortimer; 
Treasurer, F. J. Wallace; Program Chair- 
man, L. D. Sykes; Membership Chairman, 
C. B. Culbert, Jr. 

General discussion of welding problems 
followed the showing of a motion picture 
“Jet Propulsion.”’ 


LOUISVILLE 


E. C. Brekelbaum, Chief Executive 
Engineer for the Harnischfeger Corp., 
Milwaukee, was the guest speaker at the 
May meeting held on the 25th in the 
Preston Kunz Restaurant. Mr. Brekel- 
baum spoke on the subject of ‘‘Co- 
ordination of Engineering and Production 
in the Manufacture of Welded Products.” 
He discussed the progress of welding from a 
repair tool to a complicated manufacturing 
process. He explained that there are 
three steps in bringing about greater 
efficiency: the education of engineers 
in the fundamentals of welding in produc- 
tion, the adoption and proper use of ade- 
quate symbols and the coordination of 
engineering and production to be sure 
that the proper procedure is carried out. 
Lantern slides illustrated some of the 
tables of data that his company uses to 
accomplish these three steps. 

After the talk and discussion period, a 
Dutch Lunch was served. 

The next regular meeting of this Section 
will be held in September. 


MICHIANA 


The Michiana Section held their annual 
business and social meeting at the Isaak 
Walton League Club House, May 28th. 
Thirty-one were present and after receiv- 
ing the annual reports they entered into a 
very lively discussion of various subjects 
such as how to make the meetings more 
interesting and how to use the Section’s 
influence in getting better welding training 
in the public schools. Officers elected for 
the coming year were as follows: 

Chairman, P.M. Perry; Vice-Chairman, 
Paul Barrett; Secretary-Treasurer, W. G. 
Fassnacht. 

Executive Committee (new members): 
George Mittler Ralph Whittaker, and 
Frank Pryatel. 

After the business meeting a bingo 
party with refreshments was held, and a 
good time was had by all. 


NEW ORLEANS 


The following officers were elected at 
the Annual Meeting held on Friday, 
May 14th, in Brunies Restaurant, Gretna, 
La. 

Chairman, J. F. Houppert, Avondale 
Marine Ways, Inc., Harvey, La.; Vice- 
Chairman, J. H. Patterson, Esso Stand- 
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HAVE YOU SEEN “ARC WELDING AT WORK ‘’? 1's @ brand new, 30- 


minute, sound motion picture in color—major component of General Elec- 
tric’s new More Power to America Program on Electric Arc Welding. The 
film and accompanying literature point out clearly the design and pro- 
duction advantages inherent in the three primary types. of arc welding— 
metal-arc, Inert-Arc, and atomic-hydrogen. Your G-E Arc-welding Dis- 
tributor will gladly arrange a showing for you; or write: Apparatus Dept. 
General Electric Company, Schenectady 5 N.Y 
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WELDERS 


eneral Electric has long. pioneered a-c welding—the most advantageous 
thod for 75 per cent of all welding applications, G-E a-c welders (in 100- to 
)00-amp ratings) include all the improvements you might expect from 
pree decades of developmental experience . . . easier arc striking, better 
« behavior, G.E.’s patented current-control system which permits un- 
ually compact design; all these contribute to more welding dollars in your 
bet. Ask your G-E Arc-welding Distributor for Bulletin GEA-4081A. 

in addition to Inert-Arc welders, the G-E a-c welder family includes 
omic-hydrogen welders for welding so-called “difficult” metals, and the 
ew Type WP Inert-Arc welder for welding aluminum, magnesium, beryl- 
ium copper, etc., without flux and without radio interference. Bulletins 
fA-823 and GEA-4930 respectively. 


WELDERS 


Here is your G-E answer to those applications for which d-c 
is recognizedly preferable—the recently announced WD-40 
ries d-c welders. Snappy, stable arc and higher welding 
dliciency . . . single-dial dual control for both precision and 
fexibility ... 50% savings in size and weight . . . dependable 
low-cost service, easy maintenance, and a long “‘life-span’’—all 
these Outstanding features have been incorporated into these 
new machines by modern, functional design for better d-c 
welding. Available in 200-, 300-, and 400-amp ratings; you'll 
ind the complete story in Bulletin GEA-4852, from your G-E 
Arc-welding Distributor. 


ALL of the welding performance ... 
None of the “‘Dead-weight”’ 


there’s G-E Arc-welding Equipment for Every Application! ’’ 


J ARC WELDERS + ELECTRODES +» ACCESSORIES 


| 672-91 
General Electric Co. 
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ard Oil Co., Baton Rouge, La.; Secretary, 
Donald Sarrat, Gulf Welding Equipment 
Co., New Orleans, La.; Treasurer, R. P. 
Wilson, The Linde Air Products Co., New 
Orleans; Program Chairman, James W. 
Chambers, Esso Standard Oil Co., Baton 
Rouge, La. 

Membership Committee: C. O. Stilwell, 
J. B. Bert and E. H. Elbourne. 


NEW YORK 


The New York Section held its Annual 
Smoker on May 7th at the Building Trades 
Employers Club. Over 300 members and 
guests attended the affair. The Com- 
mittee in charge of the arrangements were 
G. Schneider, H. R. Morrison, E. H. 
Roper, L. F. Granger, S. Walter, M. J. 
Giraldi, J. L. Cahill, E. Vom Steeg, C. 
Kandel, E. B. Stolle, J. Kneiper and A. M. 
Setapen. 

Announcement was made of the officers 
for the 1948-49 season as follows: 

Chairman, E. H. Roper, Air Reduction 
Sales Co., N. Y.; Ist Vice-Chairman, 
J. L. Cahill, New York Navy Yard, 
Brooklyn; 2nd Vice-Chairman, H. W. 
Lawson, H. K. Ferguson Co., N. Y.; 
Secretary-Treasurer, L. F. Granger, The 
Linde Air Products Co., N. Y. 

Members-at-Large: (one-year term), A. 
E. Poole, The Hallen Co., Inc., Long 
Island City; (two-year term), J. K. 
Anderson, War Assets Administration, 
N. Y.; (three-year term), H. R. Clauser, 
Materials & Methods, N. Y.; N. John 
Rees, Socony-Vacuum Oil Co., N. Y.; 
W. E. G. Lucas, Taylor Forge & Pipe 
Works, N. Y.; M. J. Giraldi, American 
Bureau of Shipping, N. Y. 

Nearly 200 members of the New York 
and Bethlehem, Pa. Sections were guests 
of the Air Reduction Sales Co. at their 
new laboratory in Murray Hill, N. J., 
on Saturday, May 22nd. Attendants 
at the inspection trip were given a con- 
ducted tour of the new laboratory building 
and were then left free to visit the operat- 
ing exhibits in which they were most in- 
terested. These exhibits included shape- 
cutting, manual and mechanized inert- 
gas-shielded arc welding, the stick-feed 
welder, and I-beam cut-off machine, 
manual scarfing, and flux-injection cut- 
ting. A special live demonstration of 
cutting steel at elevated temperatures 
was held just preceding the lunch period. 

Those attending the inspection trip 
were guests of the company for lunch in the 
laboratory cafeteria. Charles Kandel, 
member of the Executive Committee of 
the New York Section, was in charge of 
arrangements in behalf of the Section, 


and H. O. Klinke, a past-chairman of the ~ 


Section, handled the arrangements for 
Air Reduction Sales Co. The inspection 
trip was arranged through the courtesy of 
George S. Mikhalapov, Director of the 
Laboratory. 


NORTHERN NEW YORK 


Annual Meeting of the Northern New 
York Section was held on May 27th at 
the Holland Inn, Schenectady. 

Technical Activities meeting was held 
on May Iilth at Ferro’s Restaurant, 
Schenectady. 
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OKLAHOMA CITY 


The Oklahoma City Section held its 
last business meeting of the season on 
Wednesday night, May 5th, at Jack 
Barnes Club Room. Everyone present 
very much enjoyed the speaker of the 
evening, P. J. Patton of the Ransome 
Machinery Co. Mr. Patton spoke on the 
subject of “Positioning for Welding.” 
His talk-was very well given. Mr. Patton 
has an unusually fine ability to tell a good 
story and get a laugh and he used a few 
slides after his formal talk was over. 
Refreshments were served after the 
meeting. These were so well received 
by the group that it was decided to make 
this a regular after-meeting item. 

The following officers have been elected 
for the new season: 

Chairman, L. D. Robson; Vice-Chair- 
man, Ed Hotchkiss; Executive Vice- 
Chairman, Wm. Klein; Secretary, R. J. 
Trautman; Treasurer, W. D. Brewer. 

Executive Committee (two-year period 
L. P. Stilwell, E. B. Reeves, Leon L. 
Lowrey, Jerry Fiegener; (one-year period) 
Otto Hart, C. L. Bullock. 


PHILADELPHIA 


At the regular monthly meeting held on 
Monday, April 19th, at the Engineers’ 
Club, the subject ‘‘The Development and 
Testing of the H-Section Welded Truss”’ 
was presented by H. A. Anderson, Vice- 
President and Manager, Eastern District, 
The Austin Co., Cleveland, Ohio. 

The Juniors of the Engineers’ Club of 
Philadelphia held on May 11th to 16th 
the Second Engineering Progress Show in 
the Franklin Institute. The theme of the 
Show is indicated by its title. Its purpose 
is to pay tribute to the nation’s Engineer- 
ing progress by displaying the latest 
achievements in the industrial and scien- 
tific fields. Organizations from all the 
branches of engineering were represented 
at the show. 

In the evenings, E. G. Bailey, National 
President of the American Society of 
Mechanical Engineers, Vice-President of 
Babcock Wilcox and founder of the 
Bailey Meter Co., and T. P. Simpson, 
Director of Research and Development 
at the Socony-Vacuum Corp., and many 
other nationally prominent engineers, 
spoke on subjects of definite interest to 
the engineering profession. 

The May meeting was held on the 17th 
at the Engineers’ Club. After-dinner 
speaker was Harry W. Pierce, Assistant 
to President, New York Shipbuilding 
Corp. Mr. Pierce spent four months in 
Japan with Overseas Consultants, Inc., 
and spoke of his experiences in Japan. 


The technical speaker was H. T. H: rbst, 
Development Engineer, The Linde Aj, 
Products Co., whose subject was ‘Theory 
and Production Applications of , 
Gas Shielded Arc Welding.” 


Inert 


PITTSBURGH 


The photograph herewith was taken 
at the Eleventh Annual Tri-State Welding 
Conference held on Friday, April 30th. 
A complete account of this Conference 
was given in the June issue of THE Wetp. 
ING JOURNAL.” 

The May 19th meeting was held at 
Mellon Institute. Dinner at Webster 
Hall Hotel preceded the meeting. C. N, 
Clark and H. B. Wood, Duquesne Light 
Co., discussed Utility Problems in Supply- 
ing Power for Arc and Resistance Welders 
A motion picture film “Story of A.-C 
Welding”’ was also shown. 

The following officers have been elected 
for the fiscal year starting in April: 

Chairman, H. P. Schane; Ist Vice- 
Chairman, T. W. Morgan; Secretary, 
J. F. Minnotte. 

Executive Committee: E. H. Turnock, 
G. J. Green, Milton Male, John E. Mason, 
W.H. Kauffman, L. R. Nourie. 


PORTLAND 


The following officers were elected for 
the fiscal year 1948-49 at the May llth 
meeting: 

Chairman, J. H. Crumley, King Bros., 
Inc., Portland, Ore.; Vice-Chairman 
John Bristow, King Bros., Inc., Portland; 
Secretary, Wilbur C. Smith, Industrial 
Specialties Co., Portland; Treasurer, 
Charles J. Daniels, American Pipe & 
Construction Co., Portland. 

Directors (for two years): Lee Place, 
H. A. Sanner, Malcolm Westover. 


PUGET SOUND 


The May Meeting of the Puget Sound 
Section was held at the Engineers’ Club 
on Wednesday the 12th. The speaker 
was L. M. Crawford, Licensed Welding 
Engineer for the Boeing Aircraft Co 
His subject was, ‘“The Welding of Alumi- 
num Alloys.”’ All types of welding were 
covered, such as oxyacetylene and oxy- 
hydrogen torch welding, inert gas welding, 
resistance welding, soldering and brazing 
Several samples of different types of 
welding on several aircraft parts were 
shown. 

A color sound film presented by the 
Air Reduction Co. on Oxyacetylene Cut- 
ting was shown. This film covered the 
history of oxyacetylene cutting from its 


Pittsburgh Eleventh Annual Tri-State Welding Conference. Left to Right.—T. W. Mor- 
gan, G. D. Hoglund, T. D. Jolly, H. O. Hill, H. P. Schane, Clarence W. Head, L. J. Reed, 


Leon C. Bibber, G. S. Mikhalapov 
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early beginning to the present time. 
All types of cutting machines were shown 
in operation on various types of fabrica- 
ting jobs. 

This was the final meeting of the year 
and the officers for the next year were 
elected as follows: 

Chairman, C. M. Styer, Pacific Car & 
Foundry, Seattle, Wash.; Vice-Chair- 
man, Elmert E. Gunnette, American 
Institute of Steel Construction, Seattle; 
Secretary-Treasurer, Theodore Axtell, Na- 
tional Cylinder Gas Co., Seattle. 


ST. LOUIS 


A general discussion on the mechanical 
and physical properties of nickel, Monel 
and Inconel, was presented by R. M 
Wilson, Jr., in a talk entitled, “The 
Welding of Nickel and High Nickel 
Alloys,’’ before the St. Louis Section on 
Friday evening, May 14th, at the Forest 
Park Hotel. Mr. Wilson is a member 
of the Technical Service Section of the 
Development and Research Division of 
The International Nickel Co., Ine., at 
New York. 


SAN FRANCISCO 


Annual Ole Timers and Past Chairmen 
Night was held on May 24th at the 
Engineers’ Club. Dinner preceded the 
meeting. Once each year the San Fran- 
cisco Section honors its ‘‘Ole Timers’”’ 
who founded and developed the Section 
26 years ago. 

Richard C. Wiley of the California 
State Polytechnic College, gave a talk on 
“Training Welding Technicians on a 
College Level.”’ This subject was particu- 
larly timely in view of the existing 
controversy over proposed codes. 


SOUTH TEXAS 


The South Texas Section announces 
the election of officers for the fiscal year 
starting June 1948. 

Chairman, A. E. Wisler;. Ist Vice- 
Chairman, Frank Neal Jr.; Secretary- 
Treasurer, Chas. Haas. 

Executive Committee: L. H. Courtright, 
W. T. Hudson, Ben Allen, K. E. Luger, 
G. C. Steffen, W. C. Cox, Joe Dahl, W. R. 
White, E. H. Bruckmiller, S. R. Demecs, 
H. V. Mosby, W. T. Hickman. 


SYRACUSE 


The Syracuse Section held its Fifth 
Annual Meeting with a dinner at the 
Hotel Syracuse, Wednesday, May 19th. 
An entertaining program was enjoyed by 
160 members and wives. ‘‘Jim’’ Swan, an 
accomplished entertainer really ‘‘let his 
hair down’’ in giving the true experiences of 


a Marine in a humorous skit based on his 
adventures in the Pacific. 

The results of the annual election were 
reported by R. J. Greer of Welding Engi- 
neering Sales Co., as follows: 

Chairman, H. E. Miller, Carrier Corp.; 
Vice-Chairman, W. Burkhardt, Air Re- 
duction Sales Co.; Secretary, E. L. Smith, 
Lincoln Electric Co.; Treasurer, M. R. 
Ames, Carrier Corp. 

Directors (for two years): E. M. Fisher, 
J. Solar, H. Wolfe, J. H. Hunter, L. C. 
West, Kenneth Clark, H. C. Keller. 

Short reports were given by the Past 
Chairman, J. T. Hotchkiss of Bentley 
Weldery, the Secretary, E. L. Smith of 
Lincoln Electric, and the Treasurer, W. L. 
Burkhardt of Air Reduction. These 
included eight top-notch meeting programs 
substantial gains in membership and a 
favorable financial balance. 

E. M. Fisher of the Utica Steam Engine 
Co. was a very able toastmaster presenting 
past-chairman pins to A. M.-.D. Cassel 
and J. T. Hotchkiss. He also supervised 
the drawing for an extensive array of door 
prizes. 


TOLEDO 


The Toledo Section closed its 1947-48 
season with what might be termed a good 
pep shot in the arm. 

By arrangement of the Program Com- 
mittee the regular annual _ technical 
meeting was by-passed and instead a 
purely social ‘‘dinner-get-together’’ was 
held on May 5th. 

E. V. Newman, chairman elect for a 
second term, acted as toastmaster. He 
pointed out that the Program Committee 
had already given considerable thought 
to the “‘doings’’ for next season, which 
would include a few plant trips and some 
other specialties to make things inter- 
esting. 

An excellent steak dinner was served 
at 7:00 P.M. after a ‘‘fresh-up”’ hour at 
the Northwood Inn in Toledo, to 14 
members and 9 guests. 

Genial property man, Henry Menna, 
then got busy turning out lights with the 
help of one of the comely members of the 
opposite sex, who was in attendance 
while dinner was served, in preparation 
for coming events. 

For about an hour three most interesting 
and exciting films were shown. They 
were “Realm of the Wild,’”’ “Atlantic 
Salmon” and “‘Fishing Thrills.”’ 

Concluding the evening some of the 
boys relaxed in a corner talking over their 
big problems, while others pitted their 
skill in poker against fickle lady luck. 
Barrels were furnished to some later on 
by the management of the Northwood 
Inn to ward off the cool evening breeze. 


A good time apparently was had by J) 
Lights went out at -11:00 P.M. 4 
ended the 1947-48 Season, with 4 
promise to be better next year. 


id 


good 


TRI-STATE 


At an organization meeting held on 
Friday, May 7th, in Evansville, Indiana 
headquarters the following officers were 
elected for the newly formed Tri-State 
Section. 

Chairman, Joseph B. Feuquay, Sceger 
Refrigerator Co., Evansville, Ind Ist 
Vice-Chairman, William B. Blackburn, 
International Harvester Co., Evansville 
2nd Vice-Chairman, W. A. Brackett, 
Seeger Refrigerator Co., Evansville: Secr, 
tary, Dana S. Cope, Servel Inc., Evans- 
ville; Treasurer, E. E. Cashen, Evansville, 
Ind. 


WICHITA 


The final meeting of the season was 
held on Monday, May 10th, with 
“Stump the Experts” program 

Questions on the following welding 
processes were very ably answered by the 
list of experts given below: arc welding, 
oxyacetylene welding, resistance welding 
metallurgy, special processes, equipment 
maintenance and operation. 

Experts: Harry Moberly, the Coleman 
Co.; Phil Koerner, Beech Aircraft Corp 
Harvey Bates, Socony-Vacuum Oil Co 
R. R. Kirkland, Cardwell Mfg. Co.; 
Earl Krasser, Boeing Airplane Co 
Lee Ormsbee, Watkins, Inc.; John Wiley, 
Tweco Products Co.; Delbert Hughes 
Air Reduction Sales Co. 

Officers for the 1948-49 season wer 
announced as follows: 

Chairman, S. G. Browne, B & G Boiler 
and Supply Co.; Vice-Chairman, H. W 
Beeman, Tweco Products Co.; Secretary, 
G. Mitchell Allen, Lampton Welding 
Supply Co.; Treasurer, Ben Carpenter, 
Davis Mfg. Co. 


CANADIAN 


Niagara District Chapter of the Cana 
dian Welding Society held its final meeting 
on Wednesday, May 12th. ‘“‘Arc Welding 
at Work” was the subject presented by 
Fred J. Butters, Welding Specialist 
Canadian General Electric Co. Ltd 
Hamilton. 

The Montreal Chapter held ite Eighth 
Meeting of the Season on Wednesday, 
May 26th. “‘Magnaflux and Zyglo In 
spection of Welds’’ was presented by 
Hamilton Migel, Assistant Vice-President 
and Eastern Manager, Magnafiux Corp 


ABSTRACTS OF CURRENT WELDING 


Prepared by L. V. Oldham 


Printed copies of patents may be obtained for 25¢ 
from theCommissionerof patents, Washington10,D.C. 


PATENTS 


2,440,247—-WELpDING SysTEM—John W. 
Dawson, inventor, Auburndale, Mass., 
assignor to Raytheon Mfg. Co., Newton, 
Mass. (11 Claims) 
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A somewhat complicated electric co!- 
trol system for a welding circuit is (is 
closed and covered in the patent. Tie 
control system includes a_ transformet 
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input winding with two supply 


having 
termin: and an intermediate terminal, 
ad an output winding. Cathode means 
i an electronic valve connect to the inter- 
mediat terminal and anode means con- 
ject in series with the source terminals. 
The circuit includes several other ele- 
ments including a control electrode means 


that connects to a point of a portioning 
means that are provided between the in- 
termediate terminal and one of the supply 


terminals. 


2440,298--METHOD OF BRAZING STEEL 
SHAFT AND FLANGE ASSEMBLIES— 
Bela Ronay and Cyril D. Jensen, in- 
yentors, Annapolis, Md. (8 Claims) 
The method disclosed in this patent 
relates to the assembly of male and female 
haft elements wherein members having 
, closely interfitting zone are to be secured 
together. One cavity for reception of a 
brazing material is provided in one mem- 
ber and a flux is supplied to the surface of 
me of the members in the brazing zone. 
The brazing material is heated to cause 
it to flow into the clearance zone when 
radially compressive pressure is exerted 
by the female element onto the male 
lement at the brazing zone. 


Spot WeLp Tip Re- 
Leo W. Cornwall, 
(5 Claims) 

Cornwall’s structure comprises a hollow 
tubular spot weld tip which is provided 
with a replaceable insert having a welding 
contact at one end and a specially con- 
toured portion at its other end which is 
idapted to be wedged into the end of the 
spot weld tip. 


440,463 
PLACEABLE INSERT 
nventor, San Diego, Calif. 


2,440,527—ACETYLENE ToRCH CUTTER 

Support—Hyrum M. Talley, inventor, 

Alhambra, Calif., assignor to American 

Pipe & Steel Corp., Alhambra, Calif. 

(4 Claims) 

This novel construction covers a support 
for the forearm of a torch cutter operator 
ind the support is rollably supported in 
such a manner that the support may ride a 
right-angled edge of a plate to be beveled 
without the edge contacting the underside 
f the support. 


2,440,596—W ELDER’s HeLMET— Marshall 

N. Anderson, inventor, Chicago, IIl., 

assignor to Sellstrom Mfg. Co., Chicago, 

Ill. (7 Claims) 

Anderson’s welder’s helmet has a head 
band and an eye shield pivotally carried 
by the head band and movable from eye 
shielding position to a position above the 
eyes. A face mask is also provided and is 
oupled to the eye shield so that the eye 
shield is brought into operative position 
when the face mask is raised and the eye 
shield is moved .to a position above the 
tyes when the face mask is operatively 
positioned. 


“,440,696-7-8—W ELDING MECHANISM; 
ETC.—James M. Patterson, inventor 
Jennings, Mo., assignor to Central 


Mine Equipment Co., St. Louis, Mo. 

\1,3 and 9 Claims, respectively) 

These three patents issued to Mr. 
Patterson relate to a special welding 
device for welding a cylindrical element to 
a spiral flight. The welding mechanism 


1948 


An overlay of Ampco- 
Trode 10 reconditions 
steel heat-exchanger 
heads for corrosion- 
resistant service in the 
oil industry. 


| Ampco-Trode 10 


Ampco-Trode 10 aluminum 
bronze arc welding elec- 
money for 
users every day — making 


trodes save 


parts last longer, increasing productive 
time, cutting maintenance costs. 
Reconditioning steel heat-exchanger 
heads in the oil industry is a typical 
case. Subject to erosion and corrosion, 
these heads are quickly impaired in 
service. To avoid expensive replace- 
ment, they are reconditioned with 
Ampco-Trode 10, an aluminum bronze 
welding electrode. '/,” electrodes are 
used, deposited with a fast wide-weave 


peewee frequent replacements by using dur- 
able corrosion-and erosion-resistant overlays 


bead to minimize base-metal pick-up. 
No finish grinding is required. The 
superior 
of this aluminum-bronze overlay actu- 
ally make the head “better than new.” 

You, too, can save time and 
money with Ampco-Trode 10! Use it 


corrosion-resistant qualities 


to weld dissimilar metals—for bearing 
surfaces where hardness and friction 
resistance are important—for process 
equipment where corrosion-resistance 
is essential. See your nearest Ampco 
distributor today for a supply of these 
money-saving Write for 
bulletins giving complete information. 


electrodes. 


Ampco Metal, Inc. 
Department WJ-7, Milwaukee 4, Wisconsin 
Field Offices in Principal Cities 


Non-sporking 
safety tools 
Fabricated 


assemblies 


Corrosion- 


resistont pumps 


ADVERTISING 


Castings 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
ports and products. 


Sheet, cast- 
extruded-rod 
Welding 
electrodes 
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engages the spiral flight for controlling 
travel of the welding mechanism in ac- 


cordance with the rotation of the spiral 
flight. 


2,440,816—Arr-CooL_ep ELECTRODE 

Ho_pErR—Louis D. Abramson, inventor, 

Boston, Mass. (1 Claim) 

This electrode holder has a tubular 
handle with clamp jaws provided therein 
for engagement with a welding rod. 
A perforated sleeve encircles the clamp 
jaws in spaced relation thereto to permit 
air circulation therearound. 


2,440,892—CapaciTor DiscHARGE WELD- 

ING SystemM—Edwin M. Callender, 

inventor, Philadelphia, Pa., assignor 

to The Budd Co., Philadelphia, Pa. 

(3 Claims) 

The welding system of this patent in- 
cludes an electric power source and a 
capacitor with a load circuit being con- 
nected thereto. A single charge-discharge 
sequence is set up in the system by means 
of a time-delay relay and switch contacts in 
both the charge and discharge circuit 
operated by the'relay. The charge and 
discharge contacts are operated in se- 
quence in one operation of the relay and the 
relay is energized only by a flow of current 
from the power source. 


2,440,941—Arc-WELDING ELECTRODE— 
Francis E. Garriott, inventor, West 


Allis, Wis., assignor to Ampco Metal, 


Inc., Milwaukee, Wis. (17 Claims) 

A covering for a copper base alloy 
electrode is covered in the patent. This 
material comprises fluoride slag producing 
ingredients anda binder. The ingredients 
of the covering material are proportioned 
to provide a cover having a load disintegra- 
tion temperature correlated to the melting 
point of the metallic core of the electrode: 


2,441,043—SpoTt-WELDING MACHINE— 

Bernard Stoudt, inventor, Valley 

Stream, N. Y., assignor to Ames Spot 

Welder Co., Inc., Brooklyn, N. Y. 

(3 Claims) 

Stoudt’s patent covers, in a relatively 
limited manner, the controls for a spot- 
welding machine so as to regulate the spot 
weld arms in a desired manner. 


2,441,176—METHOD oF FusION WELDING 
INVOLVING USE OF INITIAL LAYER OF 
Frnety Divipep Mertrat—Evan F. 
Wilson, Akron, and John C. Grubb and 
Floyd A. Fowler, Barberton, Ohio, 
inventors, assignors to The Babcock & 
Wilcox Co., Jersey City, N. J. (5 
- Claims) 


This patent relates to a butt-welding — 


process for joining the ends of ferrous 
metal plates by metal fused within a 
welding groove defined by and completely 
separating the ends of the plates. The 
groove is backed with a nonmetallic, 


nonslag-forming material and substanti- 
ally pure ferrous metal powder is applied 
to the interior of the groove. Welding 
heat is applied to the upper surface of 
the layer; additional molten metal is 
applied to the metal between the plate 
ends so as to form a layer of weld metal 
joining the plate ends at the lowermost 
portion of the welding groove. Addi- 
tional weld metal is fusion-deposited 
within the groove to unite with the initially 
formed layer of weld metal. 


2,441,257—WeEtpiInc Strup—Albert M. 
Candy, inventor, LaGrange, IIl., as- 
signor to National Cylinder Gas Co., 
Chicago, Ill. (6 Claims) 

The welding stud of this patent has a 
rivet-shaped piece of metal held against 
one end of the metal stud. The rivet- 
shaped member is formed from such 
material in a proper amount to unite with 
the metal made molten by the heat of the 
weld arc so as to scavenge and refine and 
improve the grain structure without 
rendering the resulting weld metal brittle 
at the junction of the stud and workpiece. 


2,441,4838—PorTABLE MANUAL ELECTRIC 

Spot We._per—Allen C. Mulder, in- 

ventor, Appleton, Wis., assignor to 

Miller Electric Mfg. Co., Appleton, 

Wis. (7 Claims) 

This manually operated spot welder 
includes a body made up from a plurality 
of laminations forming the core of a trans- 
former and a pair of spot welding tongs are 
carried by one of the hollow end caps 
provided for the transformer. A primary 
coil is positioned in the core and a second- 
ary turn thereadjacent provides a trans- 
former which is connected through one 
of the end caps and the terminals 
of the secondary turn with the welding 
tongs also being connected to such circuit. 
One of the welding tongs is pivotally 
associated with the apparatus and a 
control lever is provided to move the 
pivoted welding tong to and from 
welding position. 


2,441,507—ApPpaARATUS FOR ARC WELD- 

ING—Vladimir Peters, inventor; Lake- 

wood, Ohio, assignor to The Lincoln 

Electric Co., Cleveland, Ohio. (10 

Claims) 

The arc welding of angularly related 
workpieces is performed by this apparatus 
which includes a support having a weld 
rod guiding device pivotally attached 
thereto. The weld rod guiding device is 
rotatably adjustable about a substantially 
vertical axis. 


2,441,551—WELDING Toot—Robert E. 
Anderson, inventor, Champaign, II. 
(1 Claim) 

Anderson’s welding tool covers the 

combination of a tubular main rod with a 
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welding torch. A feed wheel is supportej 
by the main rod for feeding a weldin, 
rod guided within the main rod ang , 
carbon holder is supported by the mai, 
rod with the carbon holder being adjys. 
able with respect to the welding rod 


2,441,589—-WELDING Rop 
Frank Nichols, inventor, Pensacola, 
Fla. (1 Claim) 


The novelty of this rod holder appear; 
to be in the provision of a two-part cylin. 
drical housing formed from insulating 
material with the housing sections being 
axially adjustable for controlling engage. 
ment of electrode gripping jaws by the 
relative axial positions of the housing 
sections. 


2,441,652—WELDING GENERATOR— 
Joseph M. Tyrner, inventor, New 
York, N. Y., assignor to Air Reduction 
Co.,Inc., New York. (10 Claims) 
This welding generator has a pair of 
bifurcated poles each having a leading 
shank and a trailing shank with a pair of 
exciter poles being positioned in quadra- 
ture relation to the bifurcated poles 
Two pairs of brushes form an exciter belt 
in the armature in quadrature relation to 
the pair of bifurcated poles with separate 
windings on the shanks of one bifurcated 
pole connected in series with one of such 
pairs of brushes and the other bifurcated 
pole having windings connected to the 
other pair of brushes. Load circuit con- 
nections are provided at intermediate 
points with the windings of the trailing 
shanks of the bifurcated poles and means 
for supplying excitation current to the 
exciter poles are also provided. 


2,441,748—WELDING APPARATUS—James 
J. Black, inventor, Cincinnati, Ohio, 
assignor to The Trailmobile Co, 
Cincinnati, Ohio. (15 Claims) 


In this patent, a logitudinally movable 
carriage is mounted upon a base with 
substantially horizontal transverse guide 
rails being mounted on the carriage. A 
welding unit is mounted upon the guide 
rails and means for urging the welding 
unit toward the work surface are pro- 
vided. The welding unit is guided by 
means in contact with the work surface. 


2,441,886—WeELDING 

Kershaw, inventor, Belleville, N. J. 

(11 Claims) 

The welding machine of this patent 
includes a work holder electrode and means 
connected to a support for causing the 
electrode to move in a fixed path. A 
second work holder electrode is provided 
and is associated with the support so that 
the second electrode may be moved radi- 
ally and circumferentially with respect 
to the path of travel of the first electrode. 
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CAST 
you can weld 
with 


NI-ROD WELDING ELECTRODES 
SUCCESSFULLY BUILT UP THIS WORN DIE 


Dished heads are just one of the products of Lukens 
Steel Company, Coatesville, Pa. 


They’re formed with large hemispherical dies. Dies 
made of cast iron. Dies that are fairly expensive. When 
one wears down, Lukens’ maintenance men try to re- 
store the original contours. 


For several years Lukens had used brazing to build 
up the worn areas. Then they tried Ni-Rod* welding 
electrodes because of good reports on its strength and 
easy machinability. 

Here’s what Lukens has to say about this repair job: 


“With other wires, it was found that welds would 
pull loose from the casting when in use. Ni-Rod 
was the only electrode that could be used suc- 
cessfully. It would not pull loose when in opera- 
tion, and had a very good wearing quality. We 
now use Ni-Rod for building up diesto insure good 
wear and where pressure on the die is involved.” 
WHAT NI-ROD GIVES YOU 


—in performance 


* Stable arc in all positions 
* Smooth bead contour 

* Excellent “wash” 

* Easy slag removal 
*Preheating seldom 


required See — Time and time again, Ni-Rod can save you money 


The welded die (before machining ) is shown at the left. 
Note the smooth layer of Ni-Rod beads. Proof of 
Ni-Rod’s easy handling! 


* Works on either a.c. or d.c. 


—in Weld Quality 

* High-strength deposit 

* Easy machinability 

* Thorough fusion 

* Freedom from cracks and 
porosity 

* Close color match 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


ADVERTISING 


in repairing damaged iron castings; in building up worn 
areas; in correcting machining errors; on the produc- 
tion line to join cast iron to steel. 


*Reg. U.S. Pat. Off. EMBLEM ~ OF SERVICE 


OD, 


CE MARE 


GET NI-ROD FROM: 


Whitehead Metal Products Company, Inc. 
Steel Sales Corp. ‘illiams and Company 
Pacific Metals Company, Ltd. J. M. Tull Metal & Supply Co. 
Eagle Metals Co. Metal Goods Corporation 
Robert W. Bartram, Led. Alloy Metal Sales, Led. 
Wilkinson Company, Ltd. Metal & Thermit Corporation 
Hollup Corporation National Cylinder Gas Company 


585 


| 
| 
j 
> 
the 
; 
t4 
— 
O 


CHICAGO MARYLAND 

Barnes, A. J. (C) Beechener, George William (C) 
Boeninga, Herman (B) 

Forrer, J. H. (C) NEW YORK 


Howland, Richard L. (D) 
Krieger, Robert J. (C) 
Mitchell, Robert J., Jr. (C) 
Perlock, James (C) 
Presson, W. M. (B) 
Woodruff, Raymond B. (B) 


CINCINNATI 
Wright, Neil W. (C) 
CLEVELAND 


List of New Members 


May | to May 31, 1948 


Lloyd, Thomas E. (B) 


NORTHERN NEW YORK 
Mahony, Robert P. (B) 
Swartz, William M. (C) 
NORTHWEST 


Arthur, W. G. (C) 
Mars, Robert S. (B) 
Mazurkiewicz, Pete (C) 


Olson, Harry J. (C) 


Filimon, Victor D. (B) 
Harris Ernest C. (B) 
Hawkins, John Joseph (C) 
Schreck, Irving Edward (C) 
Sheppard, Paul D. (C) 
Snow, Charles H., Jr. (C) 
Wigginton, Fred W. (C) 
Zagar, Frank (C) 

Zocchi, Guerin (C) 


OKLAHOMA CITY 
Kraut, Sol (¢) 
PASCAGOULA 


Brewton, R. T. (C) 
Cornell, C. L., (C) 
Lennep, Edwin G., Jr. (C) 


Surgi, Roy J. (C) 


COLORADO 


Cartwright, John S. (C) 
Herman, John T. (C) 


COLUMBUS 


Baysinger, Frank Robert (D) 
Hill, Paul Robert (D) 


Swigert, A. M. (C) 
Tipton, E. J. (C) 


PHILADELPHIA 


Bissinger, John (B) 
Bowers, John W. (C) 
Keen, Stanley H. (B) 


Arnold, Earl B. (B) 
Chisholm, Viril H. (B) PORTLAND 


HARTFORD 

Benoit, Leo T. (C) 
Darrow, William L. (C) 
Gorman, James F. (B) 
Wininger, Thomas E. (B) 


LEHIGH VALLEY 


Aicher, John Barron (C) 
Beedle, Lynn S. (B) 


LOS ANGELES 

Gill, Sarup Singh (C) 
Peterson, Arvid P. (C) 
Stoddard, Kenneth J. (C) 


MAHONING VALLEY 


Helsel, R. H. (C) 
Monk, Carl W. (C) 


REPAIRING TOWBOAT 


Less than 24 hours after Ashland Oil & 
Refining Co.’s towboat Ashland was 
hauled from the Ohio River to Dravo’s 
Marine Ways, Pittsburgh, a shipyard 
crane was removing the vessel’s stern. A 
completely new 30-ft. welded steel stern 
section, previously fabricated in the 
Dravo Shops, was ready for positioning on 
the hull as soon as the old section was re- 
moved. The program of improvements 
on the Ashland also includes installation of 
Dravo Kort Nozzles and replacement 
of existing main engines with two general 
Motors Diesels removed from a war-sur- 
plus LSM (Landing Ship, Medium). 


Martinsen, 


SAN FRANCISCO 
Nelson, Ben C. (C) 


Thibadeau, B. P. (B) 
PUGET SOUND 


Thomas 


M. 


(C) 


SYRACUSE 


Cornell, Paul (C) 

Golly, L. Elmo (C) 

Marucci, Mathew R., Jr. (B) 
Montante, Salvatore J. (C) 
Stenerson, R. N. (C) 
Teachout, Charles H., Jr. (C) 
Wood, Alonzo B. (C) 


TOLEDO 
Middlekauff, Walter A. (B) 


TRI-STATE 


Ashby, Martyr (B) 
Blackburn, William B. (B) 
Brackett, Ausie (B) 
Brackett, W. A. (B) 
Campbell, Walter R. (B) 
Brown, Clifford O. (C) 
Camp, Charles C. (C) 
Cary, Parker (B) 
Cashen, E. E. (B) 

Cope, Dana S. (B) 
Ficklin, Justin K. (B) 
Grabhorn, Henry E. (B) 
Hinkle, Ernest G. (B) 
Hyland, James C. (B) 
Kaufman, Herman C. (B) 
Kirkpatrick, R. L. (B) 
Koch, Peyton T. (B) 
Kraemer, Herman C. (B) 
Lex, J. G. (B) 

Lowe, L. Dean (B) 
Peake, Matthew J. (B) 
Reider, Aaron (B) 
Roehm, C. J. (B) 

Scott, Lester (B) 

Seifert, Wilbur S. (B) 
Snyder, Howard A. (B) 
Soudag, Gilbert Wm. (B) 
Ullman, Arthur A. (B) 
Von Arb, Edward J. (C) 
Wannemueller, Oscar F. (B) 
Webb, Howard H. (B) 


Werling, Kenneth E. (C) 
Williams, Donald C. (B) 
Wilson, Richard K. (B) 
Woods, Charles E. (B) 
Yancey, Harold L. (B) 
TULSA 


Hannah, Edward L. (C) 


WESTERN MASS. 
Tuthill, Roger W. (C) 


WESTERN N. Y. 


Brockelbank, P. T. (B) 
Galbreath, Emil M. (B) 
Summers, James E. (C) 


WICHITA 


Lalouette, August (C) 
Surovik, Charles A. (C) 
Williams, Bert E. (C) 


NOT IN SECTIONS 


Rice, Vaughan S. (B) 
Rice, William A. (B) 


Members Reclassitied 


During Month of May 


LOS ANGELES 
Hanson, Roy E. (C to B) 


NEW YORK 
Young, Robert T. (C to B) (oe 
PHILADELPHIA 
Meadowcroft, Benjamin (C to 
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